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Document Introductions

Core Content ConnectoCCs) are only used for students with the most significant cognitive disabilities. They identify the most salidavelattae
academic content iMathematicsfound in the Maine Learning Results and ttesarning Progressions FramewofkBF). CCCs illustrate the necessary
knowledge and skills in order to reach the learning targets within the LPF and the Maine Learning Results, focus ondhtngierowledge and skills
needed at each grade to promote success at the next, and identify priorities in each content area to guide the instmustiaiefis in this population and
for the alternate assessment.

Learning Progressions FrameworkResigned for Use with the Common Core State Stands in Mathematit2 K
©Hess, Karin K., (December 20)1

STRAND 1Symbolic Expression (SE¥PymbolicExpression, presented in this document as the first strand, is a reminder NOT to teach symbolic
representations before students have begun to demonstrate conceptual understanding of what the symbols or proceduresraanalyg., what joining
together (+) and taking apart) sets means; understanding relative magnitude of gaf 2 t ST G KI G & SljdzA @1 f Sy 0S¢ oT 0
number). Progress indicators for the Symbolic Expression strand should be taught in conjunction with slalteapts$ clescribed in Pls from other strandg
and introduced with building conceptual understanding in mind.

STRAND ZEhe Nature of Numbers & Operations (NQYhe skills and concepts within the Nature of Numbers and Operations strands form the founda
and often are the prerequisite skills and concepisr many of the other mathematics strands. Local curriculum development efforts should always con
how the skills and concepts described in the Numbers & Operations progress indicators cancheatdr@racticed, and extended with skills/concepts fou
in the other strands. The third N&O strand focuses on mathematical reasoning and problem solving. These progress iadit&dngegrated with many
CCSS standards at each grade level usinggrosblving contexts. While listed under the Nature of Numbers & Operations strand, the skills and conce
described in these progress indicators could apply to concepts in different mathematics strands, such as when develdpimgGeometry.

STRAND: Measurement (MEY, Progress indicators are organized under two key learning targets for each grade span

STRAND Zatterns, Relations, & Functions (PFRJrogress indicators are organized under two key learning targets for each grade span.

STRAND 85eometry (GMY), Progress indicators are organized under one key learning target for each grade span.

STRAND @ata Analysis, Probability, & Statistics (DR3rogress indicators are organized under two key learning targets for each grade span. There
minimal emphasis in the CCSS on Data Analysis, Probability, & Statistics at gfaBesalise many of the DPS mathematics skills and concepts are ess
to science and social studies instruction at these grade levels, progress indicators are inchheedPS strand to guide unit development where organizi
and interpreting data is important. However, you will not find many links to the CCSS mathematics standards in this thiedodvat grade levels.

STRAND 1Symbolic Expression (SEhe ug and manipulation of symbols and expressions provide a variety of representations for solving problems a
expressing mathematical concepts, relationships, and reasoning.
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https://www.karin-hess.com/_files/ugd/5e86bd_c12820ab4e544c0f9e4273d1aa3a9b6a.pdf
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E.SEL Use equations and expressions involving

basic operations to represent a given context

1 Represent numerical relationships using
combinations of symbols (=, ¥)and numbers
to form expressions and equatie

1 Solve for unknown in simple number binary
number sentences (e.g., _ +4=7);

i Write equations showing inverse operations
and related operations (e.g., addition
multiplication).

M.SE1 Represent relationships and interpret
expressions and equations in terms of a given
context for determining an unknown value.

I Represent mathematical relationships
symbolically and solve for any variable (for 1|
degree equations and for common formula
(literal equation);

1 Explain how to manipulate an algebraic
expression to create equivalent expressions
and provide stegby-step explanations and

justifications.

H.SEL Represent relationships and interpret

expressions and equations in terms of a given

context(including complex and families of

functions) for determining unknown values

(including two or more variables).

1 Represent and interpret mutstep problems;

1 Represent complex numbers and vectors;

1 Demonstrate the relationship between systen
of equations ad matrix representations;

1 Represent the relationship between functions
and modeling.

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Students use symbolic
SELINBaaAz2y

E.SE.laecognizing that
symbols correspond to
specific quantities (e.g..
matching symbols to
sets of quantities above
three)

K.CE3

E.SE.1llising oral and
then written numerals
and symbols to express
quantities

K.CG3 (0-20), K.C&4,
1.NBT1 (0120} 1.MD-
3 (time), 2.NBF3 (O
1000) 2.MD-7 (time), 8
(money)

E.SE.1lasing symbols
(=, >, <) to compare
whole number
quantities, write
equations, and

Students use symbolic
SELINBaaAzy

E.SE.1éxtending
finding unknown
numbers in equations
using multiplication and
division, including using
letters for unknown
guantities

3.0A4, § 4.0A3

E.SE.1gsing symbols
(=, >, <) to compare
whole numbers,
fractions, or decimals;
write equations; and
express inverser
related operations
3.NF3d; 4.0A1; 4.NF
2,7

E.SE.1lexpressing
whole numbers as
fractions, and fractions
as equivalent decimals;

recognizing that a

Students use symbolic
SELINBaaAzy

M.SE.laising symbols
(=, >, <) to compare
whole numbers,
fractions, or decimals;
write equations; and
express inverse or
related operations
5.NBTF3b

M.SE.1bwriting,
interpreting, and using
expressions, equations
and inequalities
(including using
braclets, parentheses,
or braces)

5.0A1, 2 6.EE2a, 2b,
6,8,9

M.SE.1enaintaining
equality between both
sides of the equation to
solve equations of the

form x + p =g and px =

Students use symbolic
expresst Y G KSy

M.SE.1lénterpreting
and using symbols to
express relationships o
solutions (e.q.,
formulas; ordered pairs
ratios, exponents,
squaring and cubing)
7.RP2c, 2d; 7.G4; 8.EE
1, 2; 8.9

M.SE.1fwriting and
interpreting
mathematical
expressions, equations
and inequalities that
correspond to given
situations

7.EE4a, 4h 8.EE8c;
8.F3

M.SE.1gvaluating
expressions; using
expressions, linear
equations, inequalities,

{GdzRSy(ia dzasS aevyoz2f Al
H.SE.lanterpreting and using symbols to express
relationships (e.g., identifying parts of expression
generating equivalent expressions, formulas;
exponents)

A.SSH, 2, 3F.IF8b

H.SE.llwreating mathematical models, using rule
and relationships to describe and predict objects
and events in the real world

F.BFla S.ID6a

H.SE.1lidentifying essential quantitative
relationships in a situation, using symbolic
expressions to represent it, and drawing reasong
conclusions from it

A.SSH.,2, 3 G.GMDB3

H.SE.1ldnterpreting and using symbols to express
relationships and solve probigs (e.g., volume
formulas; exponents, square and cube roots)
F.IF8b; N.RN1; G.GMDB3

H.SE.leecognizing that there limitations in
mathematics models
A.CEEB; S.IC2




determine if equations
are true

1.0A7; 1.NBT3; 2.0A
3,4; 2.NB#

E.SE.ldepresenting
addition and
subtraction inmultiple
formats, including
expressions
K.OAL;1.0AL, 2, 3,4
2.0A1, 4

E.SE.léemonstrating
understanding of
finding the unknown in
addition and
subtraction equations
(e.g., when all but 1 of {
numbers is knowswhat
makes this true?)
K.OA1, 3,4 1.0A7, §

2.MD-5; 2.0A4

fraction is one number,
not two
3.NF3c 4.NF6

g for cases in which p,
and x are all
nonnegative rational
numbers

6.EE7

M.SE.1ldnterpreting
and using symbols to
express relationships
(e.g., simple formulas
volume, area; ordered
pairs, ratios, percents,
positive-negative
numbers, exponents)
5.MD-5b; 5.G1; 6.RP1,
3c; 6.NS5a, 6b; 6.EH,
6

and formulas to solve
problems

7.EE4a, 4h 8.EE8c;
8.F3

STRANDR: The Nature of Numbers and Operations (NOnderstandings aiumbertt

aK29g

YI yeé ¢anNhumiieRtypes¥xieDd<applications ¢

arithmetic properties, operations, and number systems and guide the use of computational strategies and algorithms.
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E.NQGL1 Build flexibility using whole numbers,

fractions , and decimals to understand the nature

number and number systems:

I Count, model, and estimate quantities;

1 Compare, represent, anafder numbers;

1 Apply place value concepts and expanded
notation to compose and decompose whole

numbers.

number systems:

relationships;

M.NO-1 Build flexibility using rational and
irrational numbers to expand understanding of

i Estimate, compare, and represent numbers
(fractions, decimals, and percents; integers);
I Use exponents to express quantities and

i Use integers in problem solving.

H.NO1 Demonstrate flexibility using rational and
irrational numbers and number systems, includif
complex numbers and matrise

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Demonstrate an
understanding of

Demonstrate an
understanding of

Demonstrate an
understanding of

Demonstrate an
understanding of

Demonstrate an understanding of number and
ydzYo SNJ aeaidsSyvyax




number and number
aeausSyax

E.NO.1ashowing mastery

of the prerequisite core
skills of cardinality,
constancy, and 1:1
correspondence
K.C, 4

E.NO.1kdeveloping an

understanding of number
and principles of quantity|
(e.g., hold up 5 fingers at

once to show 5, locate
things in 2s without
counting; using number
words to indicate small

exact numbers or relative

change in quantity,
more/less, small/big)
K.C&b, 4c; K.OA

E.NO.1aeveloping

number line skills (linear
representations) using 0
to 20, and later O to 100

E.NO.1ddentifying
numbers (names,
symbols, quantity) and
the count sequence
K.CEL, 2,4

E.NO.legeading and
writing numbers;
counting and estimating
(e.g., howmany?; skip
counting by 2s, 5s, 10s;
even/odd)

number and number
aeausSyax

E.NO.1japplying place
value concepts to:
read, write, and
compare whole
numbers up to
100,000; use expandeq
form; and round
numbers to a given
place

3.NBT1; 4.NBT2, 3

E.NO.1llexplaining the
meaning of place value
(that a digit in one
place represents 10
times what it
represents in the place
to its right)

4.NBT1

E.NO.1ldentifying and
locating fractions on
the number line or as
regions, or parts of a
set or unit, and
recognizing that whole
numbers are a subset
of rational numbers
3.NF1, 2, 3a, 3c

E.NO.1ntomposing
and representing
equivalent fractions in
the form a/b

3.NF1, 2, 3a, 3b4.NF
1,2

number and number
aeauisyax

M.NO.laexplaining the
meaning of place value
(that a digit in one
place represents 10
times what it
represents in the place
to its right)

5.NBT1

M.NO.1bextending
place value
understanding to
reading (e.g., naming
the values with number
words, rather than
GLRAY G F2dz
comparing, and
rounding decimals
5.NBT3, 4

M.NO.1cusing a variety
of fractional and
decimal represent
ations and locating
them on a number line
5.NBTF3a; 5.NFL

M.NO.1drepresenting
integers (positive/
negative numbers) and
locating them on a
number line

6.NS5, 6¢, 7a

M.NO.ledescribing,
representing, and

number and number
aeausSyax

M.NO.1grepresenting
and using integers;
comparing and
expressing absolute
value and additive
inverse relationships
7.NS1a, 1b, 1c, 2b

M.NO.1hrecognizing
and modeling fractions
decimals, and percents
as different represent
ations of rational
numbers

7.NS2d; 8.NS1

M.NO.1liusing
exponents and
scientific notation to
express very large or
very small quantities
8.EEL, 3,4

M.NO.1jmaking
interpretations and
comparisons of
scientific notation
produced by
technology or
appearing in various
media

8.EE3,4

M.NO.1kdistinguishing
rational numbers
(terminating and
repeating) from

H.NO.lausing exponents and scientific notation
to represent quantities and expressions

(Also addressed at grade 8: 8ER, 3, 4)N.RN
2; A.SSR, 3c

H.NO.1bdistinguishing rational numbers
(terminating and repeating) from irrational
numbers (noAerminating and norrepeating),
and recognizing that together they form the real
number system and that both can be representg
on the number line

(Also addressed a@rade 8: 8.Ng, 2) N.RN3

H.NO.lanodeling and describing that complex
numbers augment real numbers

H.NO.ldextending operations and properties to
work with complex numbers
N.CN2

H.NO.leusing matrices to store and manipulate
data




K.C€l, 2, 3, 4, 51.NBTF
1; 2.NB12, 3; 2.0A3

E.NO.1rcomparing and
modeling fractions,
including with different
denominators

3.NF2, 3a, 3b, 3c, 3d
4.NF1, 2

E.NO.1fepresenting,
ordering, and comparing
whole numbers

K.C&b, 7, 1.NBTL, 3;

2.NBT4 E.NO.laewriting

comparing absolute
value relationships
6.NS7c, 7d

M.NO.1frecognizing
equivalence of
representations using
fractions, decimals, and

irrational numbers
(nonterminating and
non-repeating), and
recognizing that
together they form the
real number system
and that both can be
represented on the

fractions as equivalent | percentsand using number line
E.NO.1gecognizing that | decimals them to solve ratio 8.NS1, 2
numbers can be divided | 4.NF5, 6 problems
(represented as framns) 6.RP1, 3

E.NO.1pising number
E.NO.1happlying place | words to indicate
value understanding to | decimal véues (tenths,
compare and order hundredths)
numbers, express
number relationships (, | E.NO.1lqusing and
=), and express numbers comparing decimals to
in expanded form the hundredths
1.NBTF2c, 3; 2.NBL, 4 4.NF7
E.NO.1recognizing zero
as an additive identify,
origin for the number
line, and representing no
units as a quantity or in
place value
K.CG3; 1.NB12; 2.NBT1
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E.NQ2 Build an understanding of computational
strategies and algorithms:

9 Fluently add, subtract, multiply, divide, and
estimate;

9 Perform andepresent operations with whole
numbers, fractions, and mixed numbers;

9 Identify multiples and factors of whole

numbers.

M.NO-2 Expand use of computational strategies
and algorithms to rational numbers:

Perform operations fluently with rational
numbers, including fractions, decimals, and

f

percents;

fractional parts.

Identify equivalence of indicated division ang

H.NO2 Build an understanding of computational

strategies and algorithms including matrices anc

irrational and complex numbers:

I Use matrix operations and complex and
irrational number operations;

1 Apply exponential expressions (laws and
properties).

Grades K2 \ Grades %4

Grades % \

Grades 78

Grades 912




Build understanding and
fluency with
2LISNF GA2yax

E.NO.2aepresenting
addition and subtraction
in multiple ways
(composing/decomposin
numbers, diagrams, usin
objects, arrays,
equations, number lines)
including regrouping
K.OAL, 2, 3, 4; K.NBT;
1.0A1, 2,5, 6; 1.NBZ,
5,6 2.0A1, 4 2.NB¥7

E.NO.2texplaining or
modeling the relationship
between addition and
subtraction

1.0A3, 4 1.NBH4, 6
2.NBT5, 7,9

E.NO.2avorking flexibly
with common addition
and subtraction situation
K.OA2; 1.0A3, 5, 6, 8;
1.NBT5, 6 2.0A1, 2;
2.NBF2,5,7

Build understanding
and fluency with
2LISNI GA2ya

E.NO.2dmodeling
multiplication (equad
sized groups, arrays,
area models, equal
sized jumps on numbe
lines, multiplicative
comparisons) and
division (successive
subtraction,
partitioning, sharing) of
whole numbers
3.0A1, 2, 3, 4, 54.0A
1, 2, 3; 4.NB5, 6

ENO.2edescribing
relationships between
addition-multiplication;
multiplication-division;
addition-subtraction;
why commutativity
does not apply to
subtraction or division
3.0A5, 7, 9; 3.NBP;
4.0A2

E.NO.2identifying
factors and multiples of
numbers

3.0A6; 4.0A4

E.NO.2gecognizing
fractions as one
number (one quantity),
rather than two
numbers (numerator
and denominator) and

Build understanding
and fluency with
2LISNI GA2ya

M.NO.2aworking
flexibility with common
addition, subtraction,
multiplication, and
division situations
5.NBT5, 6; 5.NFoa;
6.NS2, 3, 4

M.NO.2brecognizing
fractions as one
number (one quantity),
rather than two
numbers (numerator
and denominator) and
using number lines to
represent magnitude of
fractions and
equivalent /non
equivalent fractions
5.NF3

M.NO.2cusing
operations and
standard algathms
with whole numbers,
fractions (unlike
denominators), and
decimals (to
hundredths)

5.NBT5, 6, 7; 5.NR,, 2,
4, 7.6.NS1, 3

M.NO.2dcontrasting
situations as additive o
multiplicative

Build understanding
and fluency with
2LISNI GA2ya

M.NO.2f describing
proportional
relationships and
solving related
problems

(Also addressed at
grade 6: 6.RR, 3)
7.RP1, 2,3

M.NO.2g using
operations with
complex fractions

M.NO.2h using
operations involving
percents and percent
increase/decrease
7.RP3

M.NO.2i using
operations with
rational numbers;
representing rational
numbers and
approximations of
irrational numlers on a
number line

7.NS1, 2; 7.EB; 8.NS
1,2

Build understanding and fluency with
2LISNI GA2yax

H.NO.2ausing operations with rational numbers;
representing rational numbers and
approximations of irrational numbers on a
number line

N.RN3; A.SSBb; A.RER; A.APRL

H.NO.2boperating with irrational and complex
numbers
A.RER, N.RN3,N.CN1, 2

H.NO.2adentifying exponential situations and
applying the laws and properties of exponents if
simplifying expressions and solving equations
ASSE2, 3 N.RN1, 2

H.NO.2dusing matrices to represent situations;
perform and interpret basic matrix operations




using number lines to
represent magnitude of
fractions

3.NF1, 2, 3a, 3c

E.NO.2hadding,
subtracting, and
multiplying fractions,
including mixed
numbers

4-NF3, 4

M.NO.2e
ordering/comparing
integers and
representing them on
the number line
6.NS6a, 6¢, 7
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E.NQ3 Use reasoning to support solutions and
informal arguments and to develop metacognitive

skills:

9 Use estimation and rounding to support

informal arguments;

91 Develop both additive and multiplicative

thinking;

9 Test, model, and explain solutions.

M.NGO-3 Developmetacognitive skills through

making conjectures and justifying mathematical

solutions and arguments:

I Use estimation and rounding to support
reasonableness of arguments/justifications;

1 Apply multiplicative and proportional

reasoning;

1 Make, test, andustify conjectures using
mathematical concepts and models.

H.NGO3 Develop metacognitive skills through use
of mathematical arguments to justify
reasonableness of outcomes, to support formal
proofs (including technology applications), and t
develop metacgnitive skills.

Grades K2 Grades #4 Grades 56 Grades 78 Grades 912
Students demonstrate | Students demonstrate | Students demonstrate | Students demonstrate | { 1 dZRSy & RSY2y ad NI (S
mathematical mathematical mathematical mathematical

NBIFazyAy3ax

E.NO.3a&xploring and
explaining answers to
jdzSatAz2yaz
KA &
K.C&, 5, 6; KOA; 1.0A
1,2,7,8; 1.6; 2.0A1;
2.NBT7, 9

E.NO.3lxonstructing

I V&6 SN

NBIFazyAy3ax

E.NO.3@valuating the
reasonableness of
answers using mental
computation,
arithmetic paterns,

and estimation
strategies, including
rounding to the nearest
10 or 100

3.0A5, 8, 9; 3.NBT,
2, 3; 3.MDB2; 4.0A3, 4,
5; 4.NBT3

arguments using concret
referents such as objects
diagrams, tables, actions

(e.g, clapping,

NBIFazyAiAy3ax

M.NO.3ausing informal
and rulebased
arguments, evidence,
and examples (e.g.,
estimation, rounding,
arrays, visual models,
diagrams) to justify
mathematical solutions
5.0A3; 5.NB12, 6, 7
5.NF2, 4a, 5, 6, 7c
6.RP3a, 3d; 6.Ng, 6c,
8; 6.EB

NEFaz2yAy3ax

M.NO.3cusing stated
assumptions,
definitions, patterns,
and previously
established results in
constructing
mathematical
arguments

7.RP2a, 2d; 7.N9a,
2a, 3; 7.EB; 8.NS2;
8.EEG; 8.F5; 8.SH4

H.NO.3acomparing the effectiveness of two
plausible arguments, distinguishing correct logid
or reasoniy from that which is flawed, and if
there is a flaw in an argument, explaining it
F.IF9; F.LELa F.TF8; N.RN1, 3 N.Q1; A.RE!, 2,
5, 11 A.SSE, 3¢ A.CEEB, 4 A.APHR4, 6 G.SR-,
G.C1; G.C@0, 10, 11G.GPH; S.IB3, 4, 9S.1C2,
3,5,6




movement) and
estimating

K.OA.l, 2; KG; 1.0A1,
2,7,81.G3; 1.MD4,
2.0Al1; 2.NB¥7, 9
2.MD-3; 2.G3

E.NO.3dconstructing
arguments and
explaining
reasonableness of
outcomes using a
variety of concrete
supports (e.g.models,
diagrams, tables)
3.0A8, 9 3.MD-1, 3, 4,
7b, 7c, 7d, 84.0A3, 5
4.NBT5, 6 4.NF1, 2,
3b, 3d, 4a, 6, ;/4.MD-4

M.NO.3bcritiquing the
mathematical
arguments provided by
others

5.0A3; 5.NB12, 6, 7,
5.NF2, 4a, 56.RP3a,
3d; 6.NSl, 7b, 7d, 8;
6.EES

M.NO.3dbuilding a
logical progression of
statements to explore
and evaluate the truth
of conjectures
7.RP2a, 2d; 7.NRa;
7.EE3; 7.G4; 8.NS2;
8.EE6; 8.F5; 8.SH

STRAND: Measurement (ME)Measurement attributes, processes, and tools help us quantify, compare, and solve problems involving objects, situat

and events.

oYmno

9t SYSy il NB

{ OK

Opmyu aA

RRf S

{ OK22¢

OpmmMHO | AIK [ OK22f

E.MEL1 Explore relationships among units,
attributes, and measures within a system of

measurement:

1 Identify measurement attributes and units;
I Use measurement attributes to describe and
compare obijects, situations, or events.

M.ME-1 Extend understanding @ttributes and

units:

1 Make conversions within measurement

systems;

I Relate measurement attributes, measures,
models, and formulas.

H.ME1 Explore measurable attributes,
measurement systems, and processes of
measurement of more complex or abstract
quantities.

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Students understand
measurable attributes
0éeX

E.ME.laecognizing,
identifying, and
describing the
measurable attributes of
objects
K.MDB1(length/height,
weight); 1.MD-2 (I/h);
1.MD-3 (time); 2.MD-1
(I/h/w); 2.MD-7 (time);
2.MD-8 (money)

Students understand
measurable attributes
0ée X

E.ME.1ddescribing and
demonstrating: unit
attributes, iterating,
tiling, identical units,
number line intervals,
standardization,
proportionality,
additivity, and origin
3.MD-1, 4,5, 6, 7a, 7c,
7d; 4.MD-7

Students understand
measurable attributes

—

0e X

M.ME.1laidentifying
and describing
measurable attributes
(including area, surface
area, volume, fractiona
units, absolute value
with temperature), and
selecting appropriate
customary or metric
units of measare when
solving problems

Students understand
measurable attributes

—

0e X

M.ME.1dapplying
proportional reasoning
to problems with ratios
of length, area, and
guantities measured in
like or different units
7.RP1, 2b; 7.G1

M.ME.1eexploring
what happens to 2and
3- dimensional

Students understand measurable attributes Ky

H.ME.lamaking decisions about units and scale
that are appropriate for problensolving situations
within or across mathematics disciplines or real

world contexts

N.Q1, 2; G.Ca2; G.MGL, 2, 3

H.ME.1binvestigating the results when linear
dimensions of objects change by some factor (e
area and volume change disproportionately: are
in proportion to the square of the factor and
volume in proportion to its cube)

A.REB; F.BFla




E.ME.1bcomparing and
ordering objects/events
according to their
spedfied attributes
(using standard or nen

E.ME.1qustifying the
need for measuring
with standard units as
compared to non
standard units

5.MD-1, 3 6.NS7b

M.ME.1brecognizing
relationships among
units and using

measurements (such a
surface area, area, and
volume) when the
figure is changed in
some way (e.g., scale

H.ME.lcexploring g@antifications of reaworld
applications of abstract units such as sound
(decibels, pitch), gigabytes, Richter scale,
acceleration, and other less tangible units of
measure

standard units of proportional reasoning | drawings) N.Q1, 2
measure), including E.ME.1fselecting the | to convert 7.G1,68.G4,9
indirectly by using a appropriate unit for measurements from
third object, or using measuring a given one unit to another
common referents to attribute (length, area, | within the same system
estimate or compare mass, liquid volume, | 5.MD-1; 6.RF3d
K.MD2, 3 1.MD-1; size of angle),
2.MD-3, 4 recognizing that a unit | M.ME.1crecognizing
must have the same | how the formulas fo
E.ME.1laecognizing that| attributes as the object| area and volume for a
the smaller the unit, the | (e.g., unit of length variety of shapes and
more unitsare needed | must measure an solids are related
to measure an object ; | object that has length) | 6.G1, 2, 4
and that units can be 3.MD-2,5,4.MD-1, 2, 6
decomposed/partitioned
into smaller units E.ME.1gxploring what
1.MD-2; 2.MD-2, 3 happens to 2
dimensional
measurements
(perimeter or area)
when the dimensions o
the figure are changed
3.MD-7, 8; 4.MDB3
oYymno 9fSYSyidl NBE { OK 6pmy0 aARR{S {gaK22f OpmmMHO | AIK [ OK22f

E.ME2 Apply appropriate techniques (iteration an
tiling), tools (standard and nestandard), and
formulas (area and perimeter) to determine or

M.ME-2 Apply appropriate techniques, strategies
and formulas to solve problems involving
measurements (including derived measurement

H.ME2 Apply and analyze techniques at an
appropriate level of precision and use formulas
quantify or interpretabstract events, objects, and

estimate measurements. and rates). situations.
Grades K2 Grades 34 Grades %6 Grades 78 Grades 912
Determine Determine Determine Determine 5SUGSNNYAYS YSIFadaNBYSy:

YSI adz2NBYSy i

E.ME.2&aapplying
nonstandard and

YSI adzZNBYSy I

E.ME.2eselecting and

applying appropriate

YSI adzNBYSy

M.ME.2aselecting and
applying appropriate

YSI adzNBYSy

M.ME.2cselecting and

applying appropriate

H.ME.2aanalyzing levels of precision, accuracy,
and approximate error in measurement situation

N.Q3




common standard units
to measure or estimate
(length, height, weight,
time)

1.MD2, 3 2.MD1, 2, 3,
4,7

E.ME.2lselecting tools
and using units of
measures appropriately
and consistently, with ng
gaps or overlaps in the
technique of measuring
1.MD-2, 3 2.MD1, 3,7

E.ME.2aecognizing
situations that require
precision and those
wherean estimation or
proportional matching is
appropriate

2.MD-1, 3

E.ME.2ddescribing a
unit as an
amount/quantity (rather
than an object or a mark
on a scale)

customary or metric
units andtools to
measure or estimate
(liquid volume, mass,
perimeter, area, time,
and angles)

3.MD-1, 2, 4, 6, 7a,:8
4 MD-5a, 6

E.ME.2frecognizing
relative sizes of units of
measure and making
simple conversions
within systems when
solving problems (e.g.,
12 in. = 1 ft)

4. MD-1

E.ME.2gecognizing
situations that require
precision (money, time,
distances, fractions,
decimals) and those
where an estimation is
appropriate

3.MD-2; 4. MD-2

E.ME.2husing a variety
of strategies
(decomposing complex|
shapes, using counting
strategies, arrays,
formulas) to estimate
or measure area and
perimeter (including
irregular
shapes/objects)
4.MD-3

standard units, tools,
and level of precision ir|
realworld
measuremenproblems
(e.g., area, surface are
volume, rate)
5.MD1,46.G1, 2,4

M.ME.2busing a
variety of strategies
(decomposing complex|
shapes, using formulas|
and models) to
measure area
(triangles,
quadrilaterals,
polygons) and volume
(rectangular prisms)
5.MD4,56.G1, 2,4

standard units and
tools to measure to an
appropriate level of
precision

M.ME.2dusing various
strategies
(decomposing complex|
shapes, using formulas|
to measure vlume
(cones, cylinders,
spheres) and area and
circumference of circleg
7.G4;8.G9

M.ME.2esolving simple
problems involving
scale factors, rates, ant
derived measures
7.G1; 7.RPL

M.ME.2fapplying the
Pythagorean theorem
to determine
lengths/distancs in
realworld situations
8.G7,8

H.ME.2busing techniques of measurement,
estimating, or calculating to compare or analyze
two- and threedimensional figures and their part
G.SR1, 2 G.G5; G.MG1, 2, 3




E.ME.2selecting and
using benchmarks to
estimate
measurements
3.MD-2

STRANM: Patterns, Relations, and Functions (PRBjterns, relations, anflinctions are used to represent and analyze change in various contexts, mak
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0 ¢ thigh School Learning Targets

E.PRHA Use concrete, pictorial, and symbolic
representations to identify, describe, compare,
and model situations that involve change.

M.PRF1 Describe and compare situations that
involve change and use the information to draw

conclusions:

I Model contextual situations using multiple

representations;

1 Calculate rates of change for reabrld

situations (constant).

H.PRFL Approximate, calculate, nu®l, and
interpret change:

9 Use graphical and numerical data resulting
from complex situations;

Model complex reaWorld phenomena to make
predictions and provide explanations

1

Grades K Grades #4 Grades 56 Grades 78 Grades 912
Demonstrate Demonstrate Demonstrate Demorstrate 5SY2yaiNI G4S dzyRSNER Gl yR
understanding of underdanding of underdanding of understanding of
OKIy3dS o6éX |OKIy3aS o6&eXxX |OKIFIy3dS oeXx |OKFy3S o6& X |H.PRF.lapproximating, calculating, and

E.PRF.ldescribing
changes qualitatively
(e.g., growing taller)
and quantitatively (e.g.,
growing 2 inches in one
year)

K.C&; K.IMD2; 1.0A1;
1.NBTF3; 1.MD1;
2.NBH4

E.PRF.1kxploring and
describing how additior
or subtraction changes
a quantity

K.OA1, 2 1.0A1, 5

E.PRF.1modeling
problemsolving

E.PRF.1describing and
modeling how addition,
subtraction,
multiplication, or
division changes a
guantity, including with
fractions

3.0A1, 2, 74.0A1;

4 NBTF1; 4NF3, 4

E.PRF.lesing
representations (tables|
graphs, equations) to
show how values of on¢
guantity are related to
values of another and
to draw conclusions

M.PRF.1alescribing
how multiplication or
division changes a
guantity, including with
fractions or decimals
5.NF4a, 5, 7h6.NS1

M.PRF.1listinguishing
linear from nonlinear
relationships as
represented in
graphical and tabular
representations
5.0A3; 6.RP3a

M.PRF.1comparing
two rates and
evaluating them for a

M.PRF.1aepresenting
and computing unit
rates associated with
ratios of lengths, areas,
and other quantities
measured in like or
different units

7.RP1, 2, 38.EES

M.PRF.1identifying
essential quantitative
relationships in a
situation and using
symbolic expressions t(
represent it and draw
reasonable conclusions
from it

interpreting rates of change using graphical and
numerical data
S.IB1, 2, 7; F.L.&Db, 1c, 3

H.PRF.1lexploring how the ate of change of
something depends on how much there is of
something else (e.g., as the rate of change of sp
is proportional to the amount of force acting)
A.CEBY; S.IEB; F.LELb

H.PRF.1creating mathematical models, using rul
and relationshipsd describe and predict objects
and events in the real world

A.CEE; S.I&; F.LH; F.TK

H.PRF.1decognizing that there are limitations in
mathematics models
A.CEBB; A.REPR; S.I&2




situations that involve | 3.0A9; 3.MDB3, 4 given situation (e.g., 7.RP1, 2, 3; 7.ER, 3,
addition and 4.0A2 best value) 4;8.EBE5, 7; 8.FL, 2, 3,
subtraction of whole 6.RP1, 2,3h6.EE4,6 | 4,5
numbers using objects,| E.PRF.lfepresenting
diagrams, and symbols| and explaining M.PRF.1dising M.PRF.1gnodeling,
K.OAL, 2 1.0AL, 5 equivalence concretely| symbolic equations to | solving, and explaining
2.0A1, 3, 4; 2.NBT; graphically, and summarize how the contextualized
2.MD-5 symbolically (equations| quantity of something | problems using various
rules) changes representations such as
3.MD-1, 7¢ 4.0AS5; 6.EE4, 7,9 graphs, tables,
4.NBT5, 6; 4.MDB4 functions, and
equations
E.PRF.1glentifying 7.RP2, 3; 7.ER, 4
situations with constant 8.EE5, 7;8.F2,3,4,5
or varying rates of
change (with two M.PRF.1lrepresenting
guantities) and describing how
rates of change can be
computed from
differences in
magnitudes and vice
versa
oYmno 9fSYSyidl NE { Of Opmy 0 aA R&fniSg Targefs2 2 f OpnmMHU | ATIK { OK22f

E.PRR Give examples, interpret, and analyze
repeating and growing patterns and functions
involving the four basic operations.

M.PRF2 Give examples,

variety of mathematical patterns, relations, and
explicit and recursive functions.

interpret, and analyze 4

H.PRR2 Use trends and analyze a variety of
mathematical patterns, relations, and explicit and
recursive functions

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Demonstrate
understanding of
LI GGSNYya& 0¢

E.PRF.2eecognizing,
describing, and
extending simple
repeating (ABAB) and
growing (A+1, A+2, A+!
patterns (e.g., colors,
sounds, words, shapes

Demonstrate
understanding of
LI GGSNYya o¢
E.PRF.2depresenting
and analyzing patterns
and rules (e.g. doubling
adding 3) using words,
tables, graphs, and
models

3.0A3,5,7,9; 4.0M,

5

Demonstrate
understanding of
LI GGSNYya 0¢
M.PRF.2aepresenting,
analyzing, extending,
and generalizing a
variety of patterns
using tables, graphs,
words, and symbolic
rules

Demonstrate
understanding of
LI GGSNYya 06¢

M.PRF.2¢celating and
comparing different
forms of representation
and identifying
functions as linear or
nonlinear

8.F3

5SY2yaidNr S dzyRSNAE Gl YR

H.PRF.2&terpreting and rewriting a variety of
expressions or functions to solve problems
A.SSH, 2, 3, 4; F.BEa, 1b, 2

H.PRF.2lereating equations and inequalities (in
one or two variables) and use them to solve
problems and graph solutions

A.CEHEL, 2; ARE13, 4, 6, 7, 10, 12; S




numericg counting,
odd-even)

K.CGh; K.OAL, 4; K.G
2; 1.0A1, 5; 1.NB®b,
2c, 5, 6; 2.08, 4;
2.NBTFlb, 2

E.PRF.2extending,
translating, and
analyzing numeric
patterns and their rules
using addition,

subtraction,
E.PRRDbcreating and | multiplication, and
explaining repeating division
and growing patterns | 3.0A3, 5, 7, 9; 3.NB3;
using objects or 4.0A4, 5

numbers

K.OA1l, 4; K.NBI; K.G
2:1.0A1, 5; 1.NB, 5,
6; 2.0A3, 4; 2.NB11, 2

E.PRF.2extending and
analyzing simple
numeric patterns with
rules that involve
addition and
subtraction

K.OA1, 4; K.NBT,
1.0A1, 5; 1.NB?2, 5, 6;
2.0A3, 4; 2.NB1L, 2, 8

5.0A3; 5.NB12; 6.EED,
9

M.PRF.2lrelating and
comparing different
forms of representation
and identifying
functions as linear or
nonlinear

5.0A3; 6.RP1, 2, 3;
6.EE6, 7,9

M.PRF.2ds0lving linear
equations and
formulating and
explaining reasoning
about expressions and
equations

7.EE2, 43 8.EEb, 7

M.PRF.2aising
functions to describe
quantitative
relationships

8.EE5, 7;8.FL, 3,4,5

H.PRF.2asing trends that follow a pattern and ar
described mathematically to make generalization
or predictions

A-REI11; F.BR, 4a

H.PRF.2d&nalyzing functions (using technology) k
investigating significant characteristics (e.qg.
intercepts, asymptotes)

F.IF7a, b, e; F.BB; S.IE8

H.PRF.2eomparing the properties of classes of
functions
F.IF9

STRANDG: Geometry (GM)Visualizations, $pi A
model geometric concepts and relationships.

I €
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E.GM1 Recognize that twoand three
dimensional shapes have particular attributes:

9 Describe and compare objects and figures
based on geometric attributes;

Compose, decompose, and draw figures bas
on spatial reasoning and the propertiasd
attributes of the shapes;

Apply concepts of symmetry.

1

M.GM-1 Apply reasoning using properties of two
and threedimensional shapes to analyze,
represent, and model geometric relationships:
Classify objects based on attributes and
properties and solve problems using geomet
relationships and properties;
Decomposdigures into new figures and
construct figures with given conditions;
Apply concepts of parallel and perpendicular

T

H.GM1 Explain solutions using geometric
attributes and relationships in diverse contexts:
I Extend understanding of congruence and
similarityworking with complex figures and
situations;

Solve problems involving quadrilaterals and
triangles;

Perform geometric constructions and use
informal proofs to describe relationships and
transformations.




Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Demonstrate
understanding of 2

and 3 dimensional
shapes and their

I G GNROdzi S& >

E.GM.1laecognizing,
describing (using spatie
language) and naming
shapes regardless of
orientation or size and
locating shapes in the
environment

K.G1, 2

E.GM.1banalyzing and
comparing 2 (and later)
3- dimensional shapes
using informal languagg
(e.g., flat, solid, corners
to describe their
differences and
similarities, as well as
their component parts
(number of sides,
vertices) and other
attributes (e.g., side of
equal length)

K.G3, 4

E.GM.1lacomposing
two-dimensional
shapes (rectangles,
squares, triangles, half
circles, and quarter
circles)

K.G6; 1.G2

Demonstrate
understanding of 2

and 3 dimensional
shapes and their

I GGNROGOdzi Sa >

E.GM.1hdescribing,
analyzing, comparing,
and classifying two
dimensional figures
(triangles,
quadrilaterals) using
shared attributes
3.G1;,4.G2

E.GM.1lipartitioning
shapes into equal parts
with equal areas and
recognizing that each
part is a unit fraction of
the whole

3.G2

E.GM.1jrecognizing
and drawing points,
lines, line segments,
rays, angles, and
perpendicular and
parallel lines and
identifying these in
plane figures

4.G1

E.GM.1krecognizing
and drawing lines of
symmetry in a variety o
figures

4.G3

Demonstrate
understanding of 2
and 3 dimensional
shapes and their

I GGNROGdzG Sa

M.GM.1ladescribing
and classifying plane
figures based on their
properties

5.G3, 4

M.GM.1brecognizing
and using properties
belonging to categories
and subcategories of
plane figures (e.qg., all
rectangles have four
right angles, so all
squares are rectangles
and have four right
angles)

5.G3

M.GM.1c
demonstrating the use
of a coordinate system
by locating/graphing a
given point or polygon
using ordered pairs
5.G1, 2 6.G3

M.GM.1dsolving area
surface area, and
volume problems by
composing and
decomposing figures

5.MD-5¢ 6.G1, 2, 4

Demonstrate
understanding of 2
and 3 dimensional
shapes and their

I GGNROGdzG Sa

M.GM.1econstructing
or drawing geometric
shapes from given
conditions (e.g., &aw
triangles given three
angle or side measures
change scale)

7.G1,2

M.GM.1frecognizing
and demonstrating
rotations, reflections,
and translations using
multiple contexts (e.g.,
using coordinates,
models, drawings,
technology)
8.G1,2,3,4

M.GM.1g
demonstrating
congruence and
similarity using a variety
of two-dimensional
figures

8.G2,4

M.GM.1hsolving real
world area, surface
area, and volume
problems using

different strategies

Demonstrate understanding of 2and 3
dimensional shapes and thelr i G N& 6 dzi S |

H.GM.laapplying the Pythagorean Theorem
G.SRB

H.GM.1busing congruence and similarity
relationships to solve problems, including triangle
congruence relationships

G.Ce7,8 G.SR®, 3,5

H.GM.1capplying understanding of rotations,
reflections, and translations to construct figures
(e.g., using coordinates, models, drawings,
transparencies, dynamic geometry software)
G.CGEB, 5

H.GM.1dapplying scale factors in solving multiple
similarity problems, including transformations in
the coordnate plane and similarity relationships
with right triangles

G.CE2; G.SR1Lb, 2

H.GM.1lemaking various geometric constructions
including use of dynamic geometry software, ano
creating informal proofs of relationships (lines an
angles, circles, polygons)

G.Ca12, 13

H.GM.1fsolving problems (including proofs) using
the relationships among special quadrilaterals
(parallelogram, rectangle, rhombus, square,
trapezoid, and kite) and describing the
characteristics of parallelograms using side, angl
and diagonal properties an@lationships

G.C9, 10, 11




E.GM.1dcomposing
three-dimensional
shapes, using concrete
models/materials
(cubes, prisms, cones,
and g/linders)

1.G2

E.GM.1ladrawing and
identifying shapes with
specific attributes (e.qg.,
number of sides or
equal angles) not
determined by direct
measuring)

2.G1

E.GM.1fpartitioning
shapes into 2, 3, or 4
equal parts and
describing the parts
(halves, garters,
fourths, thirds)
1.G3;2.G2, 3

E.GM.1gusing spatial
language to describe
and name more
complex or atypical
shapes based on their
defining characteristics

(formulas and
decomposing figures)
7.G4, 6 8.G9

M.GM.1iexploring and
explaining angle
relationships (e.g., pairs
of parallel lines cut by 3
transversal, including
perpendicular lines)
8.G5

M.GM.1japplying the
Pythagorean Theorem
8.G7,8

STRAND: Data Analysis, Probability, and Statistics (DR8gstions are posed and investigated by collecting data or retrieving existing data, and
representing, analyzing, and interpreting data. Investigations, inferenoespredictions are used to make critical and informed decisions.

6Ynno 9fSYSyidl Ne {Of 6pnyl0d aARRfS {OKz2f 6pnmMHO | AIK { OKz22f




E.DP 4 Gather and interpret data to answer
guestions related to a particular/single context.
9 Formulate questions, gather data, and build

M.DP $1 Design investigations and gather data t
answer guestions about multiple populations.
9 Formulate questions, gather data, and build

representations;

1 ldentify and describe variation in data, and
describe and compare shapes of distribution
and measures of ceral tendency.

representations;

1 Compare populations by analyzing
distributions in terms of variability and
measures of central tendency.

H.DP Sl Design and conduct statistical studies:

1 Use appropriate statistical measures for
analysis;

91 Develop the concepts of statistical inference
and statistical significance, especially in relati
to probability principles ad sampling
distributions.

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Students gather,
organize, and interpret
RFEGlI oeéX

E.DPS.1posing
questions of interest
that can be answered
by counting or
collecting data (e.qg.,
concrete comparisons
about students,
classroom materials,
science topics) with
teacher guidance
K.Cch, 6 1-MD-1;
2.MD-2,5,9

E.DPS.1identifying
and sorting
data/attributes;
identifying rules for
classifying
data/attributes
K.MD1, 2, 3; K.&, 4
1.MD1, 4; 1.G1 2.G1;
H®abmwmMmn

E.DPS.1collecting and
organizing/
representing data (e.qg.,

Students gather,
organize, and interpret
RFEGlI oex

E.DPS.1formulating
guestions and degning
investigations (defining
measures and variablef
3.MD-2; 4. MD-2

E.DPS.1gollecting data
and representing data
(e.g., bar graphs,
frequency tables, line
plots)

3.MD1, 2, 3, 44.MD-1,
2,4

E.DPS.1hecognizing
and identifying sources
of variability in the data
(measurement
variabilityand natural
variability)

3.MD-2, 3, 44.MD-2

E.DPS.describing datg
shapes and what the
data representations dc
and do not show (bar

graphs, picture graphs,

Students gather,
organize, and interpret
RFEGlI oeéx

M.DPS.1dormulating
guestions about groups
larger than classroom
groups and comparing
different populations or
samples

6.SP1, 2

M.DPS.1b
distinguishing among
populations, censuses,
and sampling

6.SP1, 2

M.DPS.1asing
representations (e.g.,
dot plots, scatter plots,
line plots) to display
data from
investigations to
describe the shapes of
the data

5.MD-2; 5.G2; 6.SP2,
3,4,5

M.DPS.1ddentifying

the range, three

Students gather,
organize, and interpret
RFEGlI oeéXx

M.DPS.1formulating
questionsabout groups
larger than classroom
groups, comparing
different populations or
samples, and involving
two variables

7.SP1

M.DPS.1dglisplaying
and interpreting
univariate data using
dot plots, histograms,
and circle graphs
7.SP2, 4

M.DPS.1Hdisplaying
data in scatter plots an(
investigating the
association between
the variables

8.SP1, 2

M.DPS.1using box
plots, interquartile
range, mean absolute

deviation, range, and

{GdzRSy (Ga Il GKSNE 2NBHI Y
H.DPS.1aesigning and conducting differekinds
of studies using categorical and numerical data,
explain results, and use data to estimate a
population mean or proportion:

1 observational studies (e.g., traffic patterns &
an intersection near the school);

9 sample surveys (a surveysifident
nutritional habits);

1 simple comparative experiments (e.g.,
comparisons of water and fertilizer
treatments in a plant growth experiment)

S.IC3,4,5

H.DPS.1lbepresenting data with plots on the real
number line (dot plots, histograms, box plots)
SID1

H.DPS.lanalyzing and summarizing the data
resulting from studies using statistical measures
appropriate to shape of the data (median, mean)
and spread (interquartile range, standard
deviation), and using data to support inferences
(population paraeters, sample size) or explain
possible outliers

S.1D2, 3,4, 5S.1C1

H.DPS.1ldepresenting and interpreting data
(graphs, scatter plots) to explain how variables a|
related, or to fit a function to the data




picture graphs, tally frequency tables, line | common measures of | the concept of outliers | S.IB6
charts, bar graphs) plots, circle graphs) central tendency to characterize the
K.C&; K.IMBL, 2, 31- | including theattributes | (mean, medan, and distribution (variability)
MD-4;2.MD-1, 2, 4,5, | used mode) and interpreting | of univariatedata
6,9, 10 the mean as a fair shar{ 7.5F2, 3, 4
E.DPS.lidentifying and a center of balanceg
E.DPS.1decognizing clumps, gaps, trends, o 6.SP2, 3, 5¢, 5d M.DPS.1pomparing
that data can take on | central tendency two unequal
different values (mode, median) in the | M.DPS.1emaking distributions of data
1.MD4; 2.MD- 3, 9, 10 | data claims about using number of data
populations from data | points, measures of
E.DPS.1describing and E.DPS.1ksing data to | distributions, central tendency,
comparing data and make and support supporting shape, and variability
beginning to identify claims and interpretations on the | (numerical data), and
what the data do or do | interpretations (e.qg., basis of mean, median,| two-way tables
not show (e.g., bar making comparisons | or mode, and the shapg (categorical variables)
graphs, line plots, among individuals, of the distribution 7.SP3,48.SP1, 3, 4
picture graphs) between individuals 5.G2; 6.SP3, 5
1.MD4; 2.MD-2, 4, 5, 6,| and the group, and M.DPS.1ksupporting
9,10 among groups) claims about the results
3. MD1, 3,4 of investigations (e.qg.,
coordinating among the
measures of central
tendency and
variability)
7.SRP3,4;8.5A, 3, 4
oYnnou 9f SY SearnihgNErgefs O f Opnnytv aARRfS {OK22f OpnmMHU | ATK {OKz22f

E.DP& Conduct simple probability experiments
and characterize the outcomes in words, diagrat

or numerically.

M.DPS2 Conduct probability experiments:

1 Generate random samples to characterize
variability in estimates and predictions;

1 Analyze and build models of the association
between two variables.

H.DP& Use the rules of probability to interpret
data, develop explanains, and address realorld
problems.

Grades K2

Grades #4

Grades 56

Grades 78

Grades 912

Students apply
probability concepts
0exX

E.DPS.2describing the

probability of events as

Students apply
probability concepts
0eX

E.DPS.2describing the

probability of events as

Students apply
probability concepts
0oexX

M.DPS.2a&onducting
simple probability

Students apply
probability concepts
0eX

M.DPS.2ddentifying

sample spaces for

{GdzRSy (a I LJJ & LINROLI 6A
H.DSP.2&xplaining the outcomes of probabilities
in words and recogniag equivalent
representations of probability, such as one out of
ten, 10%, 1/10, 0.10




being possible or
impossible

E.DPS.2blescribing the
probability of events as
being certain, likely,
unlikely, or impossible

E.DPS.2epresenting
all possible outcomes
for expectations of
varied results (e.g.,
using words, drawings,
tree diagrams to show
all different
combinations for
making sandwiches
from a choice of
ingredients)

being certain, likely,
equally likely, unlikely,
or impossible.

E.DPS.2@&entifying
expectations for varied
results in guations
involving randomness
(e.g., using coin tosses
spinners, dice, playing
cards)

E.DPS.2fepresenting
all possible outcomes
for expectations of
varied results (e.qg.,
using words, tree
diagrams)

E.DPS.2gonducting
repeated trials of
simple probability
experiments, using
display displays (e.qg.,
tables, tree diagrams,
histograms) to
understandresults and
explain variations

experiments and
expressing results in
terms of relative
frequencies or
proportions as first
estimate of probability

M.DPS.2lxlescribing
and representing (e.g.,
tree diagrams) all
possible outcomes
(sample space) and the
theoretical probabilities
of each outcome (as
proportion of a specific
outcome relative to all
possible outcomes) in
simple probability
experiments

M.DPS.2asing twe
way tablegto
characterize
distributions of two
categorical variables

multi-stage probability
experiments
(independent events)
and determining the
theoretical probabilities
of specific gent
combinations

7.SP5, 6,7

M.DPS.2alesigning
and conducting multi
stage (compound)
probability experiments
(independent events)
and comparing the
results with theoretical
probabilities

7.SP8

M.DPS.2fistinguishing
between association of
two variables and caus
and effect relationship
between two variables

M.DPS.2aising simple
lines to model
association between
two numerical variables
in a bivariate data set

8.SP2, 3, 4

H.DSP.2exploring (framing effects) the degree tq
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GRSAANIOfS 2NJ ddzy RSa A N
information is presented positively (75% lean) or
negatively (25% fat)

H.DSP.2designing and conducting multtage
(compourd) probability experiments (independen
events) and comparing the results with theoreticg
probabilities

S.CR2

H.DSP.2aonstructing and interpreting twavay
frequency tables when two categories are
associated with each object being classified
S.CH

H.DSP.2eesearching and finding realorld
examples and explaining the concept of conditior
probability (e.g., compare the chances of having
lung cancer if you are a smoker with the chances
being a smoker if you have lung cancer)

S.Ch
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INTRODUCTION

Toward greater focus and coherence

Mathematics experiences in early childhood settings should concentr:
on (1) number (which includes whole number, operations, and relatior

and (2) geometry, spatial relations, and measurement, with more

INTRODUCTION

A strong mathematics education depends upon a clear understanding of
interrelated concepts, skills and practices to ensure students are on the
pathway to success in their academic careers. The knowledge and skills
students need to be prepared for mathematics in college, career, and life
woven throughout the KL2 mathematics performance expectations.




mathematics learning time devoted to number thanather topics.
Mathematical process goals should be integrated in these content are
T Mathematics Learning in Early Childhood, National Research Cour
2009

The composite standards [of Hong Kong, Korea and Singapore] have
number of features thatan inform an international benchmarking
process for the development af&mathematics standards in the U.S.
First, the composite standards concentrate the early learning of
mathematics on the number, measurement, and geometry strands wil
less emphasisrodata analysis and little exposure to algebra. The Hong
Kong standards for grade€3 devote approximately half the targeted
time to numbers and almost all the time remaining to geometry and
measurement.

T Ginsburg, Leinwand and Decker, 2009

Because thenathematics concepts in [U.S.] textbooks are often weak,
the presentation becomes more mechanical than is ideal. We looked
both traditional and norraditional textbooks used in the US and found
this conceptual weakness in both.

T Ginsburg et al., 2005

There are many ways to organize curricula. The challenge, now rarely
met, is to avoid those that distort mathematics and turn off students.
T Steen, 2007

For over a decade, research studies of mathematics education in high
performing countries have poiatl to the conclusion that the mathematics
curriculum in the United States must become substantially more focused
coherent in order to improve mathematics achievement in this country. T
deliver on the promise of common standards, the standards mustesddhe
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Standards are a substantial answer to that challenge.
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resorting to broad, general statements. Instead, these Standards aim for
clarity and specificity.

Outline of Mathematics Strands and Standards

These mathematical performance expectations are buil@ingks to

standards. The standards are grouped into four strands:

1 Quantitative Reasonin@Blue): Counting and Cardinality, Number and
Operations in Base Ten, Number and Operations Fractions, Ratio an(
Proportional Relations, The Number System, and NumbeérCuantity.

1 Algebraic Reasonir(@reen): Operations and Algebraic Thinking,

Expressions and Equations, Functions, and Algebra

Geometric Reasonin@red): Geometry

Statistical Reasonin®urple): Measurement and Data, Statistics and

Probability

= =

These mathmatical performance expectations are broken into three gradis
spans:Childhood (K5), Early Adolescence (®), andAdolescence (9
Diploma). The strands are colooded, as indicated above, for continuity
throughout the grade spans. Standards do not worisdtation, they are
connected through and across strands.

How to Read the Standards
Strand Grade Span Standard Number

\/

QR[EA.3

Within the high school performance expectations, modeling is woven
throughout the four strands and is denoted with a star)( The high school
standards also contairome performance expectations which are denoted
a plus (+). These performance expectations are intended to be extension
learning. All students should be given opportunities to explore this conter
but mastery is not expected.

Definitions:

Strand:A body of knowledge in a content area identified by a simple title.
Standard:Enduring understandings and skills that students can apply and
transfer to contexts that are new to the student.

Performance ExpectatiorBuilding blocks to the standard and measurable
articulations of what the student understands and can do.




Assessing the coherence of a set of standards is more difficult than
assessing their focus. William Schmidt and Richard Houang (2002) hi
said that content standards and curricula are coherent if they are:
articulated over time as a sequence of topics padormances that are
logical and reflect, where appropriate, the sequential or hierarchical
nature of the disciplinary content from which the subject matter derive
That is, what and how students are taught should reflect not only the
topics that fall vithin a certain academic disciplinayt also the key
ideasthat determine how knowledge is organized and generated withi
that discipline. This implies that to be coherent, a set of content
standards must evolve from particulars (e.g., the meaning and
operations of whole numbers, including simple math facts antine
computational procedures associated with whole numbers and
fractions) to deeper structures inherent in the discipline. These deepe
structures then serve as a means for connecting the particulars (such
an understanding of the rational number syst and its properties).
(emphasis added)

These Standards endeavor to follow such a design, not only by stressing
conceptual understanding of key ideas, but also by continually returning t
organizing principles such as place value or the properties aftipas to
structure those ideas.

LY IRRAGAZ2YS GKS aaSljdsSyO0S 2F G2
body of mathematics standards must also respect what is known about h
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In recognition of this, the development of these Standards began with
researchbased learning progressions déing what is known today about
K2¢g aildzRSYyGaQ YFGKSYIFGAOIE (y26f
over time.

Understanding mathematics

These Standards define what students should understand and be able tg
their study of mathematics. Askingstudent to understand something meatr
asking a teacher to assess whether the student has understood it. But wi
does mathematical understanding look like? One hallmark of mathematic
understanding is the ability to justify, in a way appropriate to thazBtS y

mathematical maturity, why a particular mathematical statement is true o

Quantitative Reasoning

Quantitative reasoning is the application of basic mathematics skills to
analyze and process reabrld information. In the K grades, students use
numbers, including written numerals, to represent quantities and to solve
guantitative problems Students will work on counting and cardinality,
number and operations in Base Ten and fractions. Students will develop
strategies to extend their understanding of the base ten system and apply
those strategies to solve realorld problems using all fowperations.
Students progress from working with whole numbers to fractions and
decimals.

In grades 6 students use reasoning about multiplication and division to
solve ratio and rate problems about quantities. They develop an
understanding of proportiongy to solve problems and graph relationships
Overall, students extend and develop their understanding of rational
numbers and can compute in all operations. Students use these operatio
solve realworld problems. Students use this understandingaifanal
numbers as they formulate expressions and equations in one variable an
these equations to solve problems. They reason about the order and abs
value of rational numbers and about the location of points in all four
guadrants of the coordinta plane.

In the high school grades, the foundational concepts of operations with
rational numbers and numerical properties built in th& ldind 68 grade
spans are applied to irrational numbers. Using a wider variety of units in
modeling, (e.g. acceleran, currency conversions, and derived quantities
such as persehours and heating degree days), as well as the properties
rational and irrational numbers students are guided to the solution(s) to
multi-step problems. Extending the properties of integ&ponents to
rational exponents deepens student understanding of how various but
equivalent notations can facilitate their algebraic reasoning and problem
solving processes. Students are encouraged to expand these operations
properties into complex nmbers, vectors, and matrices to further deepen
their understanding of quantitative reasoning.

Algebraic Reasoning

Algebraic reasoning is about generalizing arithmetic operations and
determining unknown quantities by recognizing and analyzing patterngal
with developing generalizations about these patterns. In this#rand,
students explore, analyze, represent, and generalize mathematical ideas




where a mathematical rule comes from. There is a world of difference
between a student who can summon a mnemonic device to expand a pr(
such as (a b)(x + y) and a studé¢ who can explain where the mnemonic
comes from. The student who can explain the rule understands the
mathematics, and may have a better chance to succeed at a less familiat
such as expanding (ab+ c)(x + y). Mathematical understanding and
procedual skill are equally important, and both are assessable using
mathematical tasks of sufficient richness.

The Standards set graggecific standards but do not define the interventic
methods or materials necessary to support students who are well betow (
well above graddevel expectations. It is also beyond the scope of the
Standards to define the full range of supports appropriate for English
language learners and for students with special needs. At the same time,
students must have the opportunitp learn and meet the same high
standards if they are to access the knowledge and skills necessary in the
post-school lives. The Standards should be read as allowing for the wides
possible range of students to participate fully from the outset, aloith w
appropriate accommodations to ensure maximgparticipationof students
with special education needs. For example, for students with disabilities
reading should allow for use of Braille, screen reader technology, or othe
assistive devices, while writirshould include the use of a scribe, computel
or speechto-text technology. In a similar vein, speaking and listening sho
be interpreted broadly to include sign language. No set of gmific
standards can fully reflect the great variety in alsbt needs, learning rates,
and achievement levels of students in any given classroom. However, the
Standards do provide clear signposts along the way to the goal of college
career readiness for all students.

The Standards begin on page 6 with eiglhan8ards for Mathematical
Practice.

How to read the grade level standards
Standards define what students should understand and be able to do.

Clusters are groups of related standards. Note that standards from differg
clusters may sometimes be closedjated, because mathematics is a
connected subject.

relationships. Students will develop an understanding of the fundamental
properties of number and operans, understand the use of the equal sign
represent equivalence, and use quantitative reasoning to understand
mathematical relationships.

Students in grades-8 progress in their understanding of variables in
mathematical expressions and equationse¥hinderstand that expressions
in different forms can be equivalent, use the properties of operations to
rewrite expressions in equivalent forms, and describe relationships betwe
guantities. Students begin to analyze and solve-veaild and mathematical
problems using equations and inequalities. They construct and interpret
tables and graphs. Understanding builds from writing and solving simple
eguations to solving proportional situations. These skills lead to exploring
slope and yintercept and relatioships between variables, and eventually
include multiple equations to solve systems of linear equations. Students
grow to understand that the concept of a function is a rule that assigns of
output to each input, and they learn to translate among different
representations of functions.

In grades 92, students will continue to develop their understanding of
expressions, equations, functions and function notation. They will interpre
the structure of algebraic expressions and be able to write expressions in
equivalent forms to reveal information and to solve problems. Students w
perform arithmetic operations on polynomials and rewrite rational functiof
An understanding of the relationship between zeros and factors of
polynomials will transition into usg polynomial identities to solve problems
Students will create equations that describe relationships and solve equa
as a process of reasoning (with appropriate justification). They will repres
and solve equations, inequalities, and systems ofa¢igans using a variety of
mathematically sound techniques.

Students will interpret functions that arise in applications in terms of cont¢
and analyze functions using different representations. They will build
functions that model relationships betweews quantities, and build new
functions from existing functions through transformations, combinations,
compositions, and examining the inverse. Students will construct and
compare linear, quadratic, and exponential models and use those models
solve probéms. They will interpret expressions for functions in terms of th
situation they model. Students will be encouraged to extend their
understanding of algebra and functions and apply similar processes of




Domains are larger groups of related standards. Standards from different
domains may sometimes be closely related.

3.NBT
properties of operations to

Number and Operations in Base Ten
Use place vaiue undeistanding and
perform multi-digit arithmetic.

1. Use place value understanding to round whole numbers to the nearest
10 or 100.

2. Fluently add and subtract within 1000 using strategies and algorithms
based on place value, properties of operations, and/or the relationship
between addition and subtraction.

3. Multiply one-digit whole numbers by multiples of 10 in the range
10-90 (e.g., 9 x 80, 5 x 60) using strategies based on place value and
properties of operations.

These Standards do not dictate curriculum or teaching methods. For exal
just be@use topic A appears before topic B in the standards for a given g
it does not necessarily mean that topic A must be taught before topic B. A
teacher might prefer to teach topic B before topic A, or might choose to
highlight connections by teachinggi A and topic B at the same time. Or,
teacher might prefer to teach a topic of his or her own choosing that lead
a byproduct, to students reaching the standards for topics A and B.

What students can learn at any particular grade lelegdends upon what
they have learned before. Ideally then, each standard in this document m
KIS 0SSy LIKNIYaSR Ay (KS F2N¥:I a
02YS (2 tSINYy ooddpé dzdi It inot ledstB & S
because existg education research cannot specify all such learning
pathways. Of necessity therefore, grade placements for specific topics ha
been made on the basis of state and international comparisons and the
collective experience and collective professionabjment of educators,
researchers and mathematicians. One promise of common state standar
that over time they will allow research on learning progressions to inform
improve the design of standards to a much greater extent than is possiblé¢
today. Leaning opportunities will continue to vary across schools and sch
systems, and educators should make every effort to meet the needs of
individual students based on their current understanding.

These Standards are not intended to be new names for ol wagoing
business. They are a call to take the next step. It is time for states to wor
together to build on lessons learned from two decades of standards base

reasoning to polynomial, logarithmic and trigonometfiinctions and their
graphs.

Geometric Reasoning

Geometric reasoning is the use of critical thinking, logical argument and
spatial reasoning to solve problems and find new relationships. Students
first have a critical understanding of any underlyasgumptions and
relationships. This allows them to develop coherent knowledge and apply
their reasoning skills. In this&strand, students will develop an
understanding of the attributes of twand threedimensional shapes and
apply this knowledge tosalworld problems. Students will also be introduc
to the coordinate system.

Students in grades-8 work with two and threedimensional objects to
reason about relationships among shapes. They learn to calculate area,
surface area, volume, and circuméace using multiple methods including
decomposing shapes so that they can develop, justify, and use formulas
including the Pythagorean Theorem and its converse. They use scale drég
and informal constructions to gain familiarity with the relationshgsween
angles formed by intersecting lines and transformations.

During high school, students begin to formalize their geometry experienc
from elementary and middle school, using more complex definitions and
reasoning of proofs. Students make geometaaistructions using a variety (¢
technological tools and connect these explorations to reasoning and proc
Attributes of parallel lines intersected by a transversal are further develof
and extended into properties of triangles, quadrilaterals, and l&agu
polygons as well as circles using informal and formal reasoning. Fundam
to the concepts of congruence, similarity, and symmetry are transformatic
which can preserve distance and angles.

The definitions of sine, cosine, and tangentdioute angles are founded on
right triangles and similarity. The Pythagorean Theorem along with these
ratios are fundamental in many realorld and theoretical situations.
Correspondence between numerical coordinates and geometric points al
methods fromalgebra to be applied to geometry and vice versa. Concepts
two- and threedimensional shapes are explored using algebraic formulas
modeling. Students are encouraged to extend their geometric reasoning
through the exploration of trigonometric idetiges and properties of conic
sections.




reforms. It is time to recognize that standards are not just promises to ou
children, but pomises we intend to keep.

Statistical Reasoning

Statistical reasoning is the way people analyze data and make sense of
information. It involves generalizations that connect one concept to anoth
In this K5 strand, students will develop sttiegies to represent and interpret
data, describe and compare measurable attributes, and understand conc
of measurement including perimeter, area, volume, time, and money.

Students in grades-8 continue to develop their ability to think statistically
Measures of central tendency (mean, median, and mode) as well as meg
of variability (range, interquartile range, mean absolute deviation) are use
describe data. Previous work with single data distributions is expanded tc
compare two data distribtions and address questions about differences
between populations. Informal work with random sampling and learning
about the importance of representative samples for drawing inferences is
introduced. Students then expand their statistical understandingé¢tude
connections involving modeling with linear equations, as well as nonlineg
expressions. Looking for patterns in a bivariate data system is emphasiz¢

In grades 92 students extend their statistical understanding of univariate
and bivariate daf in a realworld context. This understanding is used to
make decisions or predictions based on the data. Since data can be varia
statistics provide the tools for taking this variability into account. Data car
categorical or quantitative in naturé\ppropriate methods for collecting,
displaying, summarizing, and analyzing data are learned and employed.
Algebraic and geometric reasoning are utilized to create linear regressior|
models in order to interpret the relationship between two quantitative
variables when appropriate.

The conditions under which data are collected and the use of randomizat
in the design of a study are necessary for drawing valid conclusions abot
population under study. Since random processes can be described
mathematically by using a probability model, the role of probability in mak
predictions or in making decisions becomes evident. Technology makes
possible to generate plots, find regression functions, compute correlation
coefficients, and run simulatns to better understand data. Statistical
reasoning is a deeply rich and complex process which is essential to
comprehend in order to stay informed in civic matters and personal deeis
making.

The Guiding Principles & Standards for Mathematical Preeti




The Guiding Principles influence education in Maine and should be reflec
throughout Mathematics curriculum. The Standards for Mathematical
Practice describe varieties of expertise that mathematics educators at all
levels should seek to develop in thetudents. Full descriptions of the
Guiding Principles and Standards for Mathematical Practice can be foung
the Supplemental Material. Examples of how students can show evidenc
those Guiding Principles and Standards for Mathematical Practice may
include:

Guiding Principles
A. A clear and effective communicatoBtudents will use written, oral,
symbolic, and visual forms of expression to communicate mathematically

B. A selfdirected and lifelong learnerStudents generate and persevere in
solvingquestions while demonstrating a growth mindset.

C. A creative and practical problem solv&tudents will pose and solve
mathematical problems by using a variety of strategies that connect te re
world examples.

D. A responsible and involvecitizen: Students make sense of the world
around them through mathematics including economic literacy.

E. An integrative and informed thinkeiStudents connect mathematics to
other learning by understanding the interrelationships of mathematical ide
andthe role math plays in other disciplines and life.

Standards for Mathematical Practice

The Standards for Mathematical Practice describe varieties of expertise t
mathematics educators at all levels should seek to develop in their stude
Thesepract OSa NBad 2y AYLRNIIFYGd a&LINEC
longstanding importance in mathematics education. The first of these are
NCTM process standards of problem solving, reasoning and proof,
communication, representation, and connections. The sdcare the strands
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report Adding It Up: adaptive reasoning, strategic competence, conceptu
understanding (comprehension of mathematical concepts, operations an
relations), procedurifluency (skill in carrying out procedures flexibly,
accurately, efficiently and appropriately), and productive disposition (habi

The Guiding Principles & Standards for Mathematical Practice
The Guiding Principles influence education in Maine and should be refleg
throughout Mathematics auiculum. The Standards for Mathematical
Practice describe varieties of expertise that mathematics educators at all
levels should seek to develop in their students. Full descriptions of the
Guiding Principles and Standards for Mathematical Practice céoubd in
the Supplemental Material. Examples of how students can show evidenc
those Guiding Principles and Standards for Mathematical Practice may
include:




inclination to see mathematics as sensible, useful, and worthwhile, coupl
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1 Make sense of problems and persevere in solving them.
Mathematically proficient students start by explaining to themselves the
meaning of a problem and looking for entry points to its solution. They
analyze givens, constraints, relationships, godls. They make conjectures
about the form and meaning of the solution and plan a solution pathway
rather than simply jumping into a solution attempt. They consider analogc
problems, and try special cases and simpler forms of the original problen
order to gain insight into its solution. They monitor and evaluate their
progress and change course if necessary. Older students might, dependi
the context of the problem, transform algebraic expressions or change th
viewing window on their graphing lcaulator to get the information they
need. Mathematically proficient students can explain correspondences
between equations, verbal descriptions, tables, and graphs or draw diagr
of important features and relationships, graph data, and search for reguls
or trends. Younger students might rely on using concrete objects or pictu
to help conceptualize and solve a problem. Mathematically proficient
students check their answers to problems using a different method, and t
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approaches of others to solving complex problems and identify
correspondences between different approaches.

2 Reason abstractly and quantitatively.

Mathematically proficient students make sense of quantiies their
relationships in problem situations. They bring two complementary abilitie
to bear on problems involving quantitative relationships: the ability to
decontextualize to abstract a given situation and represent it symbolically
and manipulate theapresenting symbols as if they have a life of their own
without necessarily attending to their referentsand the ability to
contextualize, to pause as needed during the manipulation process in org
to probe into the referents for the symbols involved. &ptitative reasoning
entails habits of creating a coherent representation of the problem at han
considering the units involved; attending to the meaning of quantities, not
just how to compute them; and knowing and flexibly using different
properties of @erations and objects.

3 Construct viable arguments and critique the reasoning of others.

Standards for Mathematical Practice
1. Make sense of problems and perseveresolving them:Students will plan
strategies to use and persevere in solving math problems.

2. Reason abstractly and quantitativelgtudents will think about numbers i
many ways and make sense of numerical relationships as they solve
problems.

3. Construct viable arguments and critique the reasoning of oth&gidents
will explain their thinking and make sense of the thinking of others.




Mathematically proficient students understand and use stated assumptio
definitions, and previously established results in constructing arguments.
They makeonjectures and build a logical progression of statements to
explore the truth of their conjectures. They are able to analyze situations
breaking them into cases, and can recognize and use counterexamples.
justify their conclusions, communicate tmeto others, and respond to the
arguments of others. They reason inductively about data, making plausib
arguments that take into account the context from which the data arose.
Mathematically proficient students are also able to compare the effective
of two plausible arguments, distinguish correct logic or reasoning from th
which is flawed, ard if there is a flaw in an argumentexplain what it is.
Elementary students can construct arguments using concrete referents s
as objects, drawings, diagrapend actions. Such arguments can make ser
and be correct, even though they are not generalized or made formal unt
later grades. Later, students learn to determine domains to which an
argument applies. Students at all grades can listen or read theregis of
others, decide whether they make sense, and ask useful questions to cla
or improve the arguments.

4 Model with mathematics.

Mathematically proficient students can apply the mathematics they know
solve problems arising in everyday life, istg, and the workplace. In early
grades, this might be as simple as writing an addition equation to describ
situation. In middle grades, a student might apply proportional reasoning
plan a school event or analyze a problem in the community. Byscighol, a
student might use geometry to solve a design problem or use a function t
describe how one quantity of interest depends on another. Mathematicall
proficient students who can apply what they know are comfortable makin
assumptions and approximatis to simplify a complicated situation, realizir
that these may need revision later. They are able to identify important
quantities in a practical situation and map their relationships using such t
as diagrams, twavay tables, graphs, flowcharts afmmulas. They can
analyze those relationships mathematically to draw conclusions. They
routinely interpret their mathematical results in the context of the situatior
and reflect on whether the results make sense, possibly improving the m
if it has notserved its purpose.

5 Use appropriate tools strategically.
Mathematically proficient students consider the available tools when solv

a mathematical problem. These tools might include pencil and paper,

4. Model with mathematicsStudents will use representations to show thei
thinking in a variety of ways.

5. Use appropriate toolstrategically:Students will use math tools such as
tables, diagrams, and technology to explore and deepen their understanc
of concepts.




concrete models, a ruler, a protractor, a calculator, a spreadsheet, a
computer algebra system, a statisticalgkage, or dynamic geometry
software. Proficient students are sufficiently familiar with tools appropriate
for their grade or course to make sound decisions about when each of th
tools might be helpful, recognizing both the insight to be gained and thei
limitations. For example, mathematically proficient high school students
analyze graphs of functions and solutions generated using a graphing
calculator. They detect possible errors by strategically using estimation a
other mathematical knowledge. Whenaking mathematical models, they
know that technology can enable them to visualize the results of varying
assumptions, explore consequences, and compare predictions with data.
Mathematically proficient students at various grade levels are able to ider
relevant external mathematical resources, such as digital content located
a website, and use them to pose or solve problems. They are able to use
technological tools to explore and deepen their understanding of concept

6 Attend to precision.

Mathemaically proficient students try to communicate precisely to others,
They try to use clear definitions in discussion with others and in their own
reasoning. They state the meaning of the symbols they choose, including
using the equal sign consistently angpaopriately. They are careful about
specifying units of measure, and labeling axes to clarify the corresponder
with quantities in a problem. They calculate accurately and efficiently,
express numerical answers with a degree of precision appropriatéidor
problem context. In the elementary grades, students give carefully
formulated explanations to each other. By the time they reach high schoqg
they have learned to examine claims and make explicit use of definitions

7 Look for and make use of structure

Mathematically proficient students look closely to discern a pattern or
structure. Young students, for example, might notice that three and sever
more is the same amount as seven and three more, or they may sort a
collection of shapes according to how nyasides the shapes have. Later,
students will see 7 x 8 equals the well remembered 7 x 5 + 7 x 3, in
preparation for learning about the distributive property. In the expression
+ 9x + 14, older students can seethe 14 as2 x 7 andthe 9as 2 + 7. The
recognize the significance of an existing line in a geometric figure and ca
the strategy of drawing an auxiliary line for solving problems. They also ¢
step back for an overview and shift perspective. They can see complicate

things, such as somegalbraic expressions, as single objects or as being

6. Attend to precisionStudents will use precise mathematical language at
check their work for aagacy.

7. Look for and make use of structur8tudents will use their current
mathematical understandings to identify patterns and structure to make
sense of new learning.




composed of several objects. For example, they can s£&(%¢ y)2 as 5
minus a positive number times a square and use that to realize that its vg
cannot be more than 5 for any real numbers x and y.

8 Look for and express regularity in repeated reasoning
Mathematically proficient students notice if calculations are repeated, ang
look both for general methods and for shortcuts. Upper elementary stude
might notice when dividing 25 by 11 that theyeaepeating the same
calculations over and over again, and conclude they have a repeating de
By paying attention to the calculation of slope as they repeatedly check
whether points are on the line through (1, 2) with slope 3, middle school
students nmght abstract the equation (g 2)/(x ¢ 1) = 3. Noticing the
regularity in the way terms cancel when expanding By(x + 1), (x 1)(x2 + x
+ 1), and (¢ 1)(x3 + x2 + x + 1) might lead them to the general formula fo
the sum of a geometric series. A®yhwork to solve a problem,
mathematically proficient students maintain oversight of the process, whi
attending to the details. They continually evaluate the reasonableness of
intermediate results.

Connecting the Standards for Mathematical Praito the Standards for
Mathematical Content

The Standards for Mathematical Practice describe ways in which develof
student practitioners of the discipline of mathematics increasingly ought t
engage with the subject matter as they grow in mathematicaturity and
expertise throughout the elementary, middle and high school years.
Designers of curricula, assessments, and professional development shol
attend to the need to connect the mathematical practices to mathematica
content in mathematics instiction. The Standards for Mathematical Conte
are a balanced combination of procedure and understanding. Expectatior
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opportunities to connect the practices to the content. Students who lack
understanding of a topic may rely on procedures too heavily. Without a
flexible base from which to work, they may be less likely to consider
analogous problems, represent problems coherently, justify conclusions,
apply the mathematics to practical situatis, use technology mindfully to
work with the mathematics, explain the mathematics accurately to other
students, step back for an overview, or deviate from a known procedure t
find a shortcut. In short, a lack of understanding effectively prevents a
student from engaging in the mathematical practices. In this respect, thos

content standards which set an expectation of understanding are potentié

8. Look for and express regularity in repeated reasoni8gudents will look
for patterns and rules to help creategeral methods and shortcuts that car
be applied to similar mathematical problems.
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and the Standards for Mathematical tize. These points of intersection ar
intended to be weighted toward central and generative concepts in the
school mathematics curriculum that most merit the time, resources,
innovative energies, and focus necessary to qualitatively improve the
curriculum, instruction, assessment, professional development, and stude

achievement in mathematics.
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Counting and Cardinality

1 Know number names and the count sequence.

1 Count to tell the number of objects.
1 Compare numbers.
Operations andAlgebraic Thinking

KindergartenMathematics

1 Understand addition as putting together aadding to, and understand subtraction @@king apart and taking from.

Number and Operations in Base Ten

1  Work with numbers 1419 to gain foundation$or place value.

Measurement and Data

9 Describe and compare measurable attributes.

9 Classify objects and count the numberobfects in categories.

Geometry
9 Identify and describe shapes.

1 Analyze, compare, create, and compabapes.

Common Core State Standards

Core Content Connectors

Maine Learning Results

In Kindergarten, instructional time should focus ¢
two critical areas: (I)epresenting, relating, and
operating on whole numbers, initially witets of
objects; (2) describing shapes and space. More
learning time irKindergarten should be devoted t
number than to other topics.

(1) Students use numbers, including written
numerals, to represenfuantities and to solve
quantitative problems, such as counting objects
a set; counting out a given number of objects;
comparing sets or numeralsind modeling simple

joining and separating situations with sets of




objects,or eventually with equations such as 5 +
=7 and & 2 = 5. (Kindergartestudents should
see addition and subtraction equations, and
studentwriting of equations in kindergarten is
encouraged, but it is not requiredStudents
choose, combine, and apply effective strategies
answeringquantitative questions, including quick
recognizing the cardinalities efmall sets of
objects, counting and produainsets of given size
countingthe number of objects in combined sets
or counting the number of objecthat remain in a
set after some are taken away.

(2) Students describe their physical world using
geometric ideas (e.gshape,orientation, spatial
relations) and vocabulary. They identify, name,
and describe basic twdimensional shapes, such
as squares, trianglesircles, rectangles, and
hexagons, presented in a variety of ways (e.g., V
different sizes and orientations), agll as three
dimensional shapes su@s cubes, cones,
cylinders, and spheres. They use basic shapes {
spatialreasoning to model objects in their
environment and to construct moreomplex

shapes.
Counting and Cardinaiiy PSS T T o A 4 <= Quaniitaive Reasoning QR
Know number names and the count sequence. | Know number names and the count sequee. Standard- QR.C.1 Know the number names and
the count sequence.
K.CC.. Count to 100 by ones and by tens. K.NO.1al Rote count up to 10. K.CC.A.1: Count to 100 by ones and by tens
K.NO.1a2 Rote count up to 31.
K.NO.1a3 Rote count up to 100.
K.CQ. Count forward beginning from a given No CCC developed for thtandard. K.CC.A.2: Count forward beginning from agive
number within the knowrsequence (instead of number within the known sequence (instead of
having to begin at 1). having to begin at 1)
K.CQ@. Writenumbers from 0 to 20. Represent a| K.NO.1d1 Identify numeralslD. K.CC.A.3: Write numbers from 0 to 20. Represe
number of objects with avritten numeral 20 K.NO.1d2 Identify the numeralsl® when number of objects with a written numeral20
(with O representing a count of no objects). presented the name of the number. (with O representing a count of no objects)

K.NO.1lel Write or select the numeraisQl




Count to tell the number of objects.

Count to tell the number of objects.

Standard- QR.C.2 Count to tell the number of
objects.

K.CQlL. Understand the relationship between
numbers and quantities; connecbunting to
cardinality.

K.CC.4.a. When counting objects, say the
number names in thetandard order, pairing
each object with one and only one number
name and each number name with one and
only one object.

K.CC.4.b. Understand that the last number
name said tells the number of objects counte
The number of objects is the samegardless
of their arrangement or the order in which
they were counted.

K.CC.4.c. Understand that each successive
number name refers to a quantity that is one
larger.

KCh® /2dzyd (G2 | yasgSN
about as many as 20 thingsranged ira line, a

rectangular array, or a circle, or as many as 10
things in a scattered configuration; given a numk
from 1¢20, countout that many objects.

K.NO.1b2 Identify the set that has more.
K.NO.1a4 Count up to 10 objects in a line,
rectangle, or array.

K.NO.1bl1 Match the numeral to the number of
objects in a set.

K.DPS.1al Select a question that is answered b
collected data.

K.CC.B.4: Understand the relationship between
numbers and quantities; connect counting to
cardinality.

K.CC.B.4a: When counting objects, say the
number names in the standard order, pairing
each object with one and only one number
nameand each number name with one and
only one object.

K.CC.B.4b: Understand that the last number
name said tells the number objects counted.
The number of objects is the same regardless
their arrangement or the order in which they
were counted.

K.CC.B.4c: Understand that each successive
number name refers to a quantity that is one
larger. Recognize the one more pattern of
counting using objects.

YO/ [ ®. dpY [ 2dzy i G2 | y:
about as many as 20 things arranged in a line, a
rectangular array, or a circle, or as many as 10
things in a scattered configuration; given a numk
from 1-20, count out that many gbcts.

Compare numbers.

Compare numbers.

Standard- QR.C.3 Compare numbers.

K.C@. Identify whether the number of objects in
one group is greater thaess than, or equal to
the number of objects in another group, e.g., by
using matching andounting strategies.

K.C.. Compare two numbers between 1 and 1(

presented as writtemumerals.

Operations and Algebraic Thinking K.OA

No CCC developed for this standard.

K.NO.1f1 Identify the smaller or larger number

given 2 numbers betweenr1D.

K.CC.C.6: Identify whether thember of objects
in one group is greater than, less than, or equal
the number of objects in anothagroup, e.g., by
using matching and counting strategies. Include
groups with up to ten objects.

K.CC.C.7: Compare two numbers between 1 an
presentedas written numerals.
Algebraic Reasoning




Understand addition as putting together and
adding to, and understandubtraction as taking
apart and taking from.

Understand addition as putting together and
adding to, and understandubtraction as taking
apart and taking from.

Standard- AR.C.1 Understand addition as putting
together and adding ¢, and understand
subtraction as taking apart and taking from.

K.OAl. Represent addition and subtraction with
objects, fingers, mentaiages, drawings sounds
(e.g., claps), acting out situations, verbal
explanations, expressions, equations.

K.OA2. Solve addition and subtraction word
problems, and add and subtrasithin 10, e.g., by
using objects or drawings to represent the
problem.

K.OA3. Decompose numbers less than or equal
10 into pairs in moréhan one way, e.g., bysing
objects or drawings, and record each
decomposition by a drawing or equation (e.g., 5
2+3and5=4+1).

K.OA4. For any number from 1 to 9, find the
number that makes 10 wheadded to the given
number, e.g., by using objects or drawings, and
record the answer with a drawing or equation.

K.OAS. Fluently add and subtract within 5.

Number and Operations in Base Ten

Work with numbers 1%19 to gain foundations for
place value.

K.PRF.1b1l Use objects or pictures to respond
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K.PRF.1b2 Communicate answer after adding o
taking away.

K.PRF.1cl Solgre step addition and subtraction
word problems, and add and subtract within 10
using objects, drawings, pictures.

K.NO.2al Count two sets to find sums up to 10.
K.NO.2a3 Solve word problems within 10.

K.NO.2a2 Decompose a set of up to ten objatts
a group; count the quantity in each group.

No CCC developed for this standard.

No CCC developed for this standard.

Work with numbers 1%19 to gain foundations for
place value.

K.OA.A.1: Represent addition and subtraction w
objects, fingers, mental images, drawings sound
(e.g., claps), acting osttuations, verbal
explanations, expressions, or equations.

K.OA.A.2: Solve addition and subtraction word
problems, and add and subtract within 10, (e.g.,
using objects or drawings to represent the
problem).

K.OA.A.3: Decompose numbers less thanoquiaé
to 10 into pairs in more than one way, e.g., by
using objects or drawings, and record each
decomposition by a drawing or equation (e.g., 5
2+3and5=4+1).

K.OA.A.4: For any number from 1 to 9, find the
number that makes 10 when added to thizen
number, e.g., by using objects or drawings, and
record the answer with a drawing or equation.

K.OA.A.5: Fluently add and subtract within 5
including zero.

K.NBT Quantitative Reasoning

Standard- QR.C.5 Understand place value.

K.NBTL. Compose and decompose numbers fro
11 to 19 into ten ones ansbme further ones, e.g.
by using objects or drawings, and record each
composition or decomposition by a drawing or
equation (e.g., 18 = 108); understand that these
numbers are compged of ten ones and one,
two, three, four, five, six, seven, eight, or nine

ones.

Measurement and Data K.MD

1.NO.1h1 Build representations of numbers up t
19 by creating a group of 10 and some 1s (e.qg.,
= one 10 and three 1s).

K.NBT.A.1: Compose and decompose numbers
from 11 to19 into ten ones and some further
ones, e.g., by using objects or drawings, and rec
each composition or decomposition by a drawin
or equation (e.g., 18 = 10 + 8 and 10+8=18);
understand that these numbers are composed 0
ten ones and one, two, thredour, five, six, seven
eight, or nine ones.

Statistical Reasoning




Describe and compare measurable attributes.

Describe and compare measurable attributes.

Standard- SR.C.1 Describe and compare
measurable attributes.

K.MDL1. Describe measurable attributes of objec
such as length or weighescribe several
measurable attributes of a single object.

K.MD2. Directly compare two objects with a
measurable attribute in commong see which
202S00 KIFa aY2NB 2FE€Ko(
describethe difference.For example, directly
compare the heights of twohildren and describe
one child as taller/shorter.

K.ME.1al Describe objects in terms of measura
FGGNROdzi S& o0f 2y IASNE &

K.ME.1b2 Compare 2 objects with a measurable
attribute in common to see which object has
more/less of thattribute (length, height, weight).

K.MD.A.1: Describe measurable attributes of
objects, such as length or weight. Describe seve
measurable attributes of a single object.

K.MD.A.2: Directly compare two objects with a
measurable attribute in common, teee which
object has "more of"/"less of" the attribute and
describe the difference~or example, directly
compare the heights of two children and describ
one child as taller/shorter.

Classify objects and count the number of objects
in eachcategory.

Classify objects and count the number of objectg
in each category.

(Repeat) Standard SR.C.1 Describe and compar
measurable attributes.

K.MD3. Classify objects into given categories;
count the numbers of objects mach category ang
sortthe categories by courit.

Geometry K.G

Identify and describe shapes (squares, circles,
triangles, rectangleshexagons, cubes, cones,
cylinders, and spheres).

K.ME.1b1 Sort objects by characteristics (e.g.,
big/little, colors, shapes, etc.).

Identify and describe shapes (squares, circles,

triangles, rectangleshexagons, cubes, cones,
cylinders, andspheres).

K.MD.B.3: Classify objects into given categories
count the numbers of objects in each category a
sort the categories by count. (Limit category
counts to be less than or equal to 10.)

Geometric Reasoning GR

Standard¢ GR.C.1 Identify, describe, analyze,

compare, create, and compose shapes based o
their attributes.

K.G1. Describe objects in the environment using
names of shapes, ardéscribe the relative
positions of these objects using terragch as
above below, besidein front of, behind andnext
to.

K.G2. Correctly name shapes regardless of their

orientations or overall size.

K.G3. Identify shapes as twdimensional (lying in
I LI I yS3 G&dinfehsiordald G 2 Rd K |

K.GM.1laRecognize two dimensional shapes in
environment regardless of orientation or size.
K.GM.1a3 Use spatial language (e.g., above,
below, etc.) to describe twdimensional shapes.

K.GM.1lal Recognize twdimensional shapes
(e.g., circle, squarésiangle, rectangle) regardless
of orientation or size.

K.GM.1b1 Identify shapes as tglamensional
(lying flat) or three dimensional (solid).

K.G.A.1: Describe objects in the environment us|
names of shapes and describe the relative
positions of thes@bjects using terms such as
above below, beside in front of, behind andnext
to.

K.G.A.2: Correctly name shapes regardless of tk

orientations or overall size.

K.G.A.3: Identify shapes as tglamensional (lying
in a planegflaté) or threedimensional ¢solicE).

Analyze, compare, create, and compose shapes

Analyze, compare, create, and compose shapes

(Repeat)Standardg GR.C.1 Identify, describe,
analyze, compare, create, and compose shapes
based on their attributes.




K.G4. Analyze and compare twand three
dimensional shapes, ihifferent sizes and
orientations, using informal language to describg
their similarities, differences, parts (e.g., number
ofsidesandd S NIi A OSak a O2 NI S NJ
attributes (e.g., having sides of eqlahgth).

K.G5. Model shapes in the world by building
shapes from components (e.gtjcks and clay
balls) and drawing shapes.

K.G6. Compose simple shapes to form larger
shgpes.C2 NJ S E I Y LXjoth thesé twd v
triangles with full sides touching to make a
NBEOGIl y3f SKé

No CCC developed for this standard.

No CCC developed for this standard.

K.GM.1c 1 Compose a larger shape from smallg
shapes.

K.G.B.4Analyze and compare twand three
dimensional shapes, in different sizes and
orientations, using informal language to describg
their similarities, differences, parts (e.g., number
of sides and verticestorners) and other
attributes (e.g., having side$ equal length).

K.G.B.5: Model shapes in the world by building
shapes from components (e.g., sticks and clay
balls) and drawing shapes.

K.G.B.6: Compose simple shapes to form larger
shapes. For exampléCan you join these two
triangles with full sidesouching to make a
rectangle?

Yinclude groups with up to ten objects.

2Drawings need not show details, but should show the mathematics in the problédis. applies wherever drawings are mentioned in the Standards.)

SLimit category counts to be less thar equal to 10.

Operations and Algebraic Thinking

Grade 1 Mathematics

1 Represent and solve problems involvamdition and subtraction.
1 Understand and apply properties of operaticasd the relationship between addition asdibtraction.

1 Add andsubtract within 20.

1 Work with addition and subtraction equations.

Number and Operations in Base Ten
1 Extend the counting sequence.
1 Understand place value.

i Use place value understanding and propertésperations to add and subtract.

Measurement and Data

1 Measure lengths indirectly and by iteratitength units.

M Tell and write time.
1 Represent and interpret data.
Geometry
1 Reason with shapes and their attributes.



Common Core State Standards

Core Content Connectors

Maine Learning Results

In Grade linstructional time should focus on fou
critical areas: (10leveloping understanding of
addition, subtraction, and strategies faddition
and subtraction within 20; (2) developing
understanding of whol@umber relationships and
place value, including grging in tens ananes;
(3) developing understanding of linear
measurement and measuririgngths as iterating
length units; and (4) reasoning about attributes ¢
andcomposing and decomposing geometric
shapes.

(1) Students develop strategies for addinglan
subtracting whole numbersased on their prior
work with small numbers. They use a variety of
models,including discrete objects and length
based models (e.g., cubes connectedorm
lengths), to model addo, takefrom, put
together,take-apart, andcompare situations to
develop meaning for the operations of addition
andsubtraction, and to develop strategies to sol
arithmetic problems withthese operations.
Students understand connections between
countingand addition and subtractio(e.g., adding
two is the same as counting dwo). They use
properties of addition to add whole numbers ang
to createand use increasingly sophisticated
strategies based on these propertiésS ® 3 ¢ >
G6Sya¢uv (2 a2t dS | RRAG
within 20. By comparing a variety of solution
strategies, children build theunderstanding of
the relationship between addition and subtractio

(2) Students develop, discuss, and use efficient,
accurate, and generalizabteethods to add within
100 andsubtract multiples of 10. They compare
whole numbers (at least to 100) to develop
understanding of and solyaroblems involving

their relative sizes. They think of whole numbers




between 10 and 100 in terms of tens and ones
(especially recognizing threumbers 11 to 19 as
composed of a ten and some ones). Through
activitiesthat build number sense, they
understand the order of the countingumbers and
their relative magnitudes.

(3) Students develop an understanding of the
meaning and processes wfeasuremety including
underlying concepts such as iterating (the menta
activity of building up the length of an object with
equatsized units) anthe transitivity principle for
indirect measurement.

(4) Students compose and decompose plane or
solid figures (e.g puttwo triangles together to
make a quadrilateral) and build understanding
of part-whole relationships as well as the
properties of the original andomposite shapes.
As they combine shapes, they recognize them fi
different perspectives and orientatns, describe
their geometric attributesand determine how
they are alike and different, to develop the
backgroundor measurement and for initial
understandings of properties such @sngruence
and symmetry.

Operations and Algebraic Thinking 1.0A

Represent and solve problems involving additior
and subtraction.

Represent and solve problems involving additior
and subtraction.

Algebraic Reasoning

Standard- AR.C.1 Understand addition as putting
together and adding to, and understand
subtraction as taking apart and taking from.

1. Use addition and subtraction within 29 solve
word problems involvingituations of adding to,
taking from, putting together, taking apasnd
comparing, with unknowns in all positions, e.g.,
using objectsdrawings, and equations with a
symbol for the unknown number tepresent the
problem?

1.NO.2a9 Use manipulaBs or representations to
write simple addition or subtraction equations
within 20 based upon a word problem.
1.NO.2a10 Use data presented in graphs (i.e.,
pictorial 202SOGU0 (G2 a2t @S
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1.NO.2al1l Seé word problems within 20.
1.PRF.1b3 Using objects or pictures respond
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1.0A.A.1: Use addition and subtraction within 2(
to solve word problems involving situations of
adding to, taking from, putting together, taking
apart, andcomparing, with unknowns in all
positions, (e.g., by using objects, drawings, and
equations with a symbol for the unknown numbe
to represent the problem.




2. Solve word problems that call for addition of
three whole numbersvhose sum is less than or
equal to 20, e.g., by using objects, drawirays
equations with a symbol for the unknown numbe
to represent theproblem.

1.PRF.1c2 Solve one step addition and subtract
word problems where the change or result is
unknown (4+ =7) or (4 + 3 = _wjthin 20 using
objects, drawings, pictures.

No CCC developed for this standard.

1.0A.A.2: Solve word problems that call for
addition of three whole numbers whose sum is
lessthan or equal to 20, (e.g., by using objects,
drawings, and equations with a symbol for the
unknown number to represent the problem.)

Understand and apply properties of operations
and the relationship between addition and
subtraction.

Understand and appl properties of operations
and the relationship between addition and
subtraction.

Standard- AR.C.2 Understand and apply
properties of operation and the relationship
between addition and subtraction within 20.
Students need not use formal terms foese
properties.

3. Apply properties of operations as strategies tq
add and subtract.Examplestf 8 + 3 = 11 is knowr|
then 3 + 8 = 11 is also known. (Commutative

property ofaddition.) To add 2 + 6 + 4, the secon
two numbers can be added to ma&éen, so 2 + 6
+4 =2+ 10 =12. (Associative property of additi

4. Understand subtraction as an unknoawddend
problem.For examplesubtract 10¢ 8 by finding
the number that makes 10 when added to 8.

1.NO.1i2 Recognize zero as an additive identity

No CCC developed for this standard.

1.0A.B.3: Apply properties of operations as
strategies to addExamples: If 8 + 3 = 11 is know
then 3 + 8 = 11 is also known. (Commutative
property of addition.) To add 2 + 6 + 4, the secol
two numbers can badded to make a ten, so 2 + |
+4 =2+ 10 = 12. (Associative property of additi
a + 0 = a (Additive identity property of 0)

1.0A.B.4: Understand subtraction as an unknew
addend problemFor example, subtract 138 by
finding the number that makes 10 when added ti
8

Add and subtract within 20.

Add and subtract within 20.

(Repeat) Standard AR.C.2 Understand and apply
properties of operation and the relationship
between addition and subtraction within 20.
Students need not use formal terms for these
properties.

5. Relate counting to addition and subtraction
(e.g., by counting on 2 tadd 2).

6. Add and subtract withig0, demonstrating
fluency for addition andubtraction within 10. Useg
strategies such as counting on; making (erg., 8

+6=8+2+4=10+ 4 =14); decomposing a

No CCC developed for this standard.

1.NO.2a6 Count two sets to find sums up to 20.
1.NO.2a8 Decompose a set of up to 20 objects i
a group; count the quantity in each group.

1.0A.C.5: Relate counting to addition and
subtraction (e.g., by counting on 2 to add 2).

1.0A.C.6: Add amslibtract within 20,
demonstrating fluency for addition and subtractic
within 10.Use strategies such as counting on;
making ten (e.g.,8+6=8+2+4=10+4=14




number leading ta ten (e.g., 184 =13¢ 3¢l =
10¢ 1 =9); using the relationghbetween
addition and subtraction (e.g., knowing that 8 + 4
12, one knows 12 8 = 4); and creating equivalen
but easier or known sums (e.g., adding B by
creating the known equivalent6 + 6 + 1 =12 + 1
13).

decomposing a number leading to a ten (e.g.; 13
4=133-1=10 1= 9); usinghe relationship
between addition and subtraction (e.g., knowing
that 8 + 4 = 12, one knows 18 = 4); and creating
equivalent but easier or known sums (e.g., addir
6 + 7 by creating the known equivalent 6 + 6 + 1
12 +1 =13).

Work with addition andsubtraction equations.

Work with addition and subtraction equations.

(Repeat) Standard AR.C.2 Understand and apply
properties of operation and the relationship
between addition and subtraction within 20.
Students need not use formal terms for these
properties.

7. Understand the meaning of the equal sign, an
determine if equationsnvolving addition and
subtraction are true or falsd=or example, which
of the following equations are true and which are
false?6=6,7=@1,5+2=2+5,4+1=2+

8. Determine the unknown whole number in an
addition or subtractiorequation relating three
whole numbersFor example, determine the
unknown number that makes the equation true i
each of the equations 82=11,5=¢3,6 +6 =

Number and Operations in Base Ten 1.NBT

Extend the counting sequence.

1.NO.2c1 Identify and apply addition and equal
signs.

HP{ 9DMRH
the ¢ symbol.
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Extend the counting sequence.

1.0A.D.7: Understand the meaning of the equal
sign and determine if equations involving additio
and subtraction are true or fals€or example,
which of the following equations are true and
which are false? 6 =6,7=8,5+2=2+5,4+1
=5+2.

1.0A.D.8: Determine the unknown whole numbe
in an addition or subtraction equation relating
three whole numberskFor example, detemine the
unknown number that makes the equation true i
each of the equations 8 + ?=11,53,6 +6 = _

Quantitative Reasoning QR

Standard- QR.C.4 Extend the counting sequence

1. Count to 120, starting at any number less thal
120. In this range, reaand write numerals and
represent a number of objects with a written
numeral.

1.NO.1a6 Rote count up to 100.

1.NBT.A.1: Count to 120, starting at any numbel
less than 120. In this range, read and write
numerals and represent a number of objects wit
a written numeral.

Understandplace value.

Understand place value.

QR.C.5 Understand place value.

2. Understand that the two digits of a twdigit
number represent amountsf tens and ones.
Understand the following as special cases:

a. 10 can be thought of as a bundle of ames
T OFffSR || aiGSyoe

1.NO.1h1 Build representations of numbers up t
19 by creating a group of 10 and serts (e.g., 13

= one 10 and three 15s).

1.NO.1h2 Identify the value of the numbers in th
tens and ones place within a given number up tg
31.

1.NBT.B.2: Understand that the two digits of a
two-digit number represent amounts of tens and
ones. Understand t following as special cases:

1.NBT.B.2a: 10 can be thought of as a bundlg
tenones-Ol f t SR I alGSydé




b. The numbers from 11 to 19 are composed
a ten and one, twothree, four, five, six, seven
eight, or nine ones.

c. The numbers 10, 20, 30, 40, 50, 60, 70, 8(
90 refer to one, twothree, four, five, Six,
seven, eight, onine tens (and O ones).

3. Compare two twaligit numbers based on

meanings of the tens and ondgits, recording
the results of comparisons with the symbols >, 5
and <.

2.NO.1h4 Build representations of 3 digit numbg
using tens and ones.

1.NO.1h3 Compare two digiumbers up to 31
using representations and numbers (e.g., identif
more tens, less tens, more ones, less ones, larg
number, smaller number).

1.NBT.B.2b: The numbers from 11 to 19 are
composed of a ten and one, two, three, four,
five, six, seven, eight, or nine ones.

1.NBT.B.2c: The numi®tO0, 20, 30, 40, 50, 60
70, 80, 90 refer to one, two, three, four, five,
six, seven, eight, or nine tens (and 0 ones).

1.NBT.B.3: Compare two twihgit numbers based
on meanings of the tens and ones digits, recordi
the results of comparisons with treymbols >, =,
and <.

Use place value understanding and properties o
operations to addand subtract.

Use place value understanding and properties o
operations to addand subtract.

Standard- QR.C.6 Use place value understandin
and properties ofoperations to add and subtract.

4. Add within 100, including adding a twiayit
number and a onaligit number, and adding a two
digit number and a multiple of 10, using concretg
models or drawings and strategies based on pla
value, properties obperations, and/or the
relationship between addition and subtraction;
relate the strategy to a written method and
explain the reasoning usednderstand that in
adding twadigit numbers, one adds tens and ten
onesand ones; and sometimes it is necessary tg
compose a ten.

5. Given a twaligit number, mentally find 10
more or 10 less than theumber, without having
to count; explain the reasoning used.

6. Subtract multiples of 10 in the range-20 from
multiples of 10 in theange 1090 (positive or zero
differences), using concrete modelsdrawings
and strategies based on place value, properties
operations,and/or the relationship between
addition and subtraction; relate thstrategy to a
written method and explain the reasoning used.

Measurement and Data 1.MD

No CCC developed fbis standard.

No CCC developed for this standard.

2.NO.2c4 Decompose tens into ones and/or
hundreds into tens in subtraction situations.

1.NBT.C.4: Add within 100, including adding a-tv
digit number and a on€ligit number, and adding ¢
two-digit number and a multiple of 10, using
concrete models or drawings and strategies bas
on place value, properties of operations, and/or
the relationship between addition and subtractio
relate the strategy to a written method and
explain the reasoimg used. Understand that in
adding twodigit numbers, one adds tens and ten
ones and ones; and sometimes it is necessary t
compose a ten.

1.NBT.C.5: Given a tvaligit number, mentally find
10 more or 10 less than the number, without
having to count; gplain the reasoning used.

1.NBT.C.6: Subtract multiples of 10 in the range
10-90 from multiples of 10 in the range B0
(positive or zero differences), using concrete
models or drawings and strategies based on pla
value, properties of operations, anal/ the
relationship between addition and subtraction;
relate the strategy to a written method and
explain the reasoning used.

Statistical Reasoning




Measure lengths indirectly and by iterating lengt
units.

Measure lengths indirectly and by iterating lengt
units.

Standard- SR.C.Describe and compare
measurable attributes.

1. Order three objects by length; compare the
lengths of two objecténdirectly by using a third
object.

2. Express the length of an object as a whole
number of length units, blaying multiple copies
of a slorter object (the length unit) end to end;
understand that the length measurement of an
object is the numbeof samesize length units that
span it with no gaps or overlapgsimit tocontexts
where the object being measured is spanned by
whole number ofength units with no gaps or
overlaps.

1.ME.1b3 Order up to 3 objects based on a
measurable attribute (height, weight, length).
1.ME.1b4 Order three objects by length; compar
the lengths of two objects indirectly by using a
third object.

1.ME.1a2 Measure using copies of 1 object to
measure another.

1.ME.2b1 Express length of an object as a wholg
number of lengths unit by laying multiple copies
a shorter object end to end.

1.ME.1c1 Compare 2 units of measurement and
identify which unitwould require more or less
when measuring a selected object. (I can measu
with paper clips or markers, which unit will requi
more to measure the table?).

1.MD.A.1: Order three objects by length; compal
the lengths of two objects indirectly by using a
third object.

1.MD.A.2: Express the length of an object as a
whole number of length units, by laying multiple
copies of a shorter object (the length unit) end tc
end; understand that the length measurement of
an object is the number of sanrséze lengthunits
that span it with no gaps or overlagsamit to
contexts where the object being measured is
spanned by a whole number of length units with
gaps or overlaps.

Tell and write time.

Tell and write time.

Standard- SR.C.4 Work with time and money.

3. Tell and write time in hours and hdiburs using
analog and digitatlocks.

1.ME.2a2 Use time to sequence up to 3 events
using a digital or analog clock.

1.ME.1a5 Tell time to the nearest ¥ hour using
digital clocks.

1.MD.B.3: Tell and write time hours and hal
hours using analog and digital clocks.

1.MD.D.5: Identify the coins and each
corresponding value. (e.g. penny, nickel, dime, ¢
quarter)

Represent and interpret data.

Represent and interpret data.

Standard- SR.C.2 Represent aimuterpret data.

4. Organize, represent, and interpret data with u
to three categories; asknd answer questions

about the total number of data points, how many
in each category, and how many more or less af
in one category than ianother.
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can be concretely represented.
1.DPS.1a3 Identify 2 categories resulting from 3
selected question.

1.DPS.1a4 Analyze data by sorting into 2
categories; answer questions atidhe total
number of data points and how many in each
category.

1.MD.C.4: Organize, represent, and interpret da
with up to three categories; ask and answer
questions about the total number of datmints,
how many in each category, and how many mor
or less are in one category than in another.




Geometry 1.G

Reason with shapes and their attributes.

1.DPS.1cl Using a picture graph, represent eac
object/person counted on the graph (1:1
correspondence) for 2 or more categories.
1.DPS.1d1 Interpret a picture graph to answer
guestions abouhow many in each category.
1.DPS.1el Compare the values of the 2 categor
of data in terms of more or less.

Reason with shapes and their attributes.

Geometric Reasoning

Standard- GR.C.1 Identify, desitre, analyze,
compare, create, and compose shapes based o
their attributes. Students should apply the
principle of transitivity of measurement to make
indirect comparisons, but they need not use this
technical term.

1. Distinguish betweedefining attributes (e.qg.,
triangles are closed arttiree-sided) versus non
defining attributes (e.g., color, orientation,
overall size); build and draw shapes to possess
defining attributes.

2. Compose twalimensional shapes (rectangles,
squares, trapezds,triangles, haklcircles, and
quarter-circles) or threedimensional shapes
(cubes, right rectangular prisms, right circular
cones, and right circulaylinders) to create a
composite shape, and compose new shapes fro
the composite shapé.

3. Partition circles and rectangles into two and fg
equal shares, descrilthe shares using the words
halves, fourths, and quarters, and use fhlerases
half of, fourth of, and quarter of. Describe the
whole as two ofpr four of the shares. Understang
for these examples that decomposiigo more
equal shares creates smaller shares.

1.GM.1b2 Distinguish twdimensional shapes
based upon their defining attributes (i.e., size,
corners, and points).

2.GM.1d1 Compose thredimensional shapes.
1.GM.1c 2 Conugse twe and three- dimensional
shapes.

1.GM.1f1 Partition circles and rectangles into 2
and 4 equal parts.

1.G.A.1: Distinguish between defining attributes
(e.g., triangles are closed and threrled) versus
non-defining attributes (e.g¢olor, orientation,
overall size); build and draw shapes to possess
defining attributes.

1.G.A.2: Compose twdimensional shapes
(rectangles, squares, trapezoids, triangles,-half
circles, and quartecircles) or threedimensional
shapes (cubes, right reantigular prisms, right
circular cones, and right circular cylinders) to
create a composite shape, and compose new
shapes from the composite shape.

1.G.A.3: Partition circles and rectangles into two
and four equal shares, describe the shares using
the wordshalves, fourths, and quarters, and use
the phrases half of, fourth of, and quarter of.
Describe the whole as two of, or four of the
shares. Understand for these examples that
decomposing into more equal shares creates
smaller shares.

1Students should app the principle of transitivity of measurement to make indirect comparisons, but they need not use this technical term.

2See Glossary, Table 1.

3Students need not use formal terms for these properties.
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Grade 2 Mathematics

Operations and Algebraic Thinking

1 Represent and solve problems involving addition and subtraction.

i Add and subtract within 20.

1 Work with equal groups of objects to gain foundationsrfarltiplication.
Number and Operations in Base Ten

1 Understand place value.

i Use place value understanding and properties of operations to add and subtract.
Measurement and Data

1 Measure and estimate lengths in standard units.

1 Relate addition and subtractiow iength.

1 Work with time and money.

1 Represent and interpret data.
Geometry

1 Reason with shapes and their attributes.

Common Core State Standards Core Content Connectors Maine Learning Results

In Grade 2, instructional time should focus on fo
critical areas: (1¢xtending understanding of base
ten notation; (2) building fluency witaddition and
subtraction; (3) using standard units of measure
and (4)describing and analyzing shapes.

(1) Students extend their understanding of the
baseten sysem. Thisncludes ideas of counting ir
fives, tens, and multiples of hundreds, teasd
ones, as well as number relationships involving
these units, includingomparing. Students
understand multidigit numbers (up to 1000)
written in baseten notation, ecognizing that the
digits in each place represeamounts of
thousands, hundreds, tens, or ones (e.g., 853 is
hundreds + %ens + 3 ones).




(2) Students use their understanding of addition
develop fluency wittaddition and subtraction
within 100.They solve problems within 2000

by applying their understanding of models for
addition and subtractionand they develop,
discuss, and use efficient, accurate, and
generalizablenethods to compute sums and
differences of whole numbers in basen

notation, using their understanding of place valug
and the properties obperations. They select and
accurately apply methods that are appropriate
for the context and the numbers involved to
mentally calculate sums ardifferences for
numbers with only tens or onlyundreds.

(3) Students recognize the need for standard un
of measure (centimeteand inch) and they use
rulers and other measurement tools with the
understanding that linear measure involves an
iteration of units. Theyecognize that the smaller
the unit, the more iterations they need to cover 4
given length.

(4) Students describe and analyze shapes by
examining their sides anahgles. Students
investigate, describe, and reason about
decomposingand combining shapes to make oth
shapes. Through builagy, drawingand analyzing
two- and threedimensional shapes, students
develop afoundation for understanding area,
volume, congruence, similarity, asggmmetry in
later grades.

Operations and Algebraic Thinking 2.0A

Represent and solve problems involving additior]
and subtraction.

Represent and solve problems involving addition
and subtraction.

Algebraic Reasoning

Standard- AR.C.1 Understand addition as putting
together and adding to, and understand
subtraction as taking apart and taking from.

1. Use addition and subtraction within 100 to sol
one- and two-stepword problems involving
situations ofadding to, taking from, putting

together, taking apart, and comparing, with

2.SE.1d1 Represent addition of 2 sets when shqg
the + symbol

2.NO.2a16 Solve word problems within 20.

2.0A.A.1: Use addition and subtraction within 1(
to solve oneand two-step word problems
involving situations of addg to, taking from,
putting together, taking apart, and comparing,




unknowns in all position®.g., by using drawings
and equations with a symbol for the unknown
number to represent the problerh.

2.NO.2al17 Solve word problems within 100.

2.PRF.1c3 Solve one or two step addition and
subtraction problems, and add and subtract with
100, using objects, drawings, pictures.

2. 2.PRF.1c4 Use picturesawings or objects
represent the steps of a problem.

2.PRF.1c5 Write or select an equation represent
0KS LINPOfSY YR AlGQa

with unknowns in all positions, e.g., by using
drawings and equations with a symbol for the
unknown number to represent the problem.

Add and subtract within 20.

Add and subtractwvithin 20.

Standard- AR.C.2 Understand and apply
properties of operation and the relationship
between addition and subtraction within 20.

2. Fluently add and subtract within 20 using
mental strategie$.By end ofGrade 2, know from
memory all sums afvo one-digit numbers.

No CCC developed for this standard.

2.0A.B.2: Fluently add and subtract within 20 us
mental strategies. By end of GradekBpw from
memory all sums of two ondigit numbers.

Work with equal groups of objects to gain
foundations formultiplication.

Work with equal groups of objects to gain
foundations formultiplication.

Standard- AR.C.3 Work with equal groups of
objects to gain foundations for multiplication.

3. Determine whether a group of objects (up to 2
has anodd or evemumber of members, e.g., by
pairing objects or counting them by 2grite an
equation to express an even number as a sum g
two equaladdends.

4. Use addition to find the total number of object
arranged irrectangular arrays with up to ws
and up to 5 columns; write amquation to express
the total as a sum of equal addends.

Number and Operations in Base Ten 2.NBT

Understand place value.

2.NO.1e7 Identify numbers as odd or even.

3.NO.2d1 Find the total number of objects when
given the number of identical groups and the
number of objects irach group neither number
larger than 5.

3.NO.2d2 Find total number inside an array with
neither number in the columns or rows larger tha
5.

Understand place value.

2.0A.C.3: Determine whether a group of objects
(up to 20) has an odd or even number of membe
e.g., by pairingbjects or counting them by 2s;
write an equation to express an even number as
sum of two equal addends.

2.0A.C.4: Use addition to find the total number ¢
objects arranged in rectangular arrays with up tg
rows and up to 5 columns; write an equatian t
express the total as a sum of equal addends.

Quantitative Reasoning

Standard- QR.C.5 Understand place value.

1. Understand that the three digits of a threkygit
number represenamounts of hundreds, tens, an
ones; e.g., 706 equals 7 hundredgefis, and 6
ones. Understand the following apecial cases:

a. 100 can be thought of as a bundle of ten

tenst called ad K dzy RNB R ® ¢

2.NO.1h4 Build representations of 3 digit numbe
using tens and ones.

2.NO.1h5 Build representations of 3 digit numbe
using hundreds, tens, and ones.

2.NBT.A.1: Understand that the thrdeits of a
three-digit number represent amounts of
hundreds, tens, and ones; e.g., 706 equals 7
hundreds, O tens, and 6 ones. Understand the
following as special cases:

2.NBT.A.la: 100 can be thought of as a bund
oftentens-OlF f f SR | GaKdzyRN




b. The numbers 100, 200, 300, 400, 500, 60(
700, 800, 900 refer tone, two, three, four,
five, six, seven, eight, or nine hundreds (and
tens and O ones).

2. Countwithin 1000; skigcount by 5s, 10s, and
100s.

3. Read and write numbers to 1000 using btee
numerals, numbenames, and expanded form.

4. Compare two threaligit numbers based on
meanings of the hundredsens, and ones digits,
using >, =, and < symbols to record the results g
comparisons.

2.NO.1e4 Skip count by 5s

2.NO.1e5 Skip count by 10s.

2.NO.1e6 Skip count by 100s.

2.NO.3c1 Solve real world problems by using
mental math (such as skip counting by 2s within
20, 5s within 50, and 10s within 100).

2.NO.1d5 Identify numeralsi®DO.

2.NO.1d6 Identify the numeral veten 0 and 100
when presented the name.

2.NO.1e3 Write or select the numerald@.
2.NO.1h8 Write or select expanded form for any
digit number.

2.NO.1h9 Write or select expanded form for any
digit number.

2.NO.1i3 Explain what the zero representglate
value (hundreds, tens, ones) in a number.
3.NO.1j2 Write or select the expanded form for (
to 3 digit number.

2.NO.1f6 Compare (greater than, less than, eqy
to) 2 numbers up to 100.

2.NO.1h6 Compare 2 digit numbers using
representations and nubers (e.g., identify more
tens, less tens, more ones, less ones, larger
number, smaller number).

2.NO.1h7 Compare 3 digit numbers using
representations and numbers (e.g., identify moreg
hundreds, less hundreds, more tens, less tens, |
ones, less ones,riger number, smaller number).
3.NO.1h1 Compare 3 digit numbers using
representations and numbers (e.g., identify more
hundreds, less hundreds, more tens, less tens, 1

ones, less ones, larger number, smaller number

2.NBT.A.1b: The numbers 100, 200, 300, 40(
500, 600, 700, 800, 900 refer to one, two,
three, four, five, six, seven, eight, or nine
hundreds (and 0 tens and O ones).

2.NBT.A.2: Count within 1000; sldpunt by 5s,

10s, and 100s. Identify patterns in skip counting
any number(For example, 37, 47, 57 or 328, 42¢
528, etc.)

2.NBT.A.3: Read and write numbers to 1000 usi
baseten numerals, number names, and expaid
form.

2.NBT.A.4: Compare two threkgit numbers
based on meanings of the hundreds, tens, and
ones digits, using >, =, and < symbols to record
results of comparisons.




Use place value understanding and properties o
operations to addand subtract.

Use place value understanding and properties o
operations to addand subtract.

Standard- QR.C.6 Use place value understandin
and properties of operations to add and subtract

5. Fluently add and subtract within 100 using
strategies basedn placevalue, properties of
operations, and/or the relationship between
addition and subtraction.

6. Add up to four twedigit numbers using
strategies based on plas@lue and properties of
operations.

7. Add and subtract within 1000, using concrete
models or drawingand strategies based on place
value, properties of operations, and/tine
relationship between addition and subtraction;
relate the strategyto a written method.
Understand that in adding or subtracting three
digit numbers, one adds @ubtracts hundreds ang
hundreds, tensaind tens, ones and ones; and
sometimes it is necessary to compose or
decompose tens or hundreds.

8. Mentally add 10 or 100 to a given number &0(
900, and mentallgubtract 10 or 100 from a given
number 10@900.

9. Explain why addition and subtraction strategie
work, using place valugnd the properties of
operations?®

Measurement and Data 2.MD

2.NO.2a12 Model addition and subtraction with
base 10 blocks within 20.

2.NO.2a13 Model addition and subtraction with
base 10 blocks withis0.

2.NO.2a14 Model addition and subtraction with
base 10 blocks within 100.

2.NO.2a19 Combine up to 3 sets of 20 or less.

2.NO.2¢3 Decompose tens into ones and/or
hundreds into tens in subtraction situations.
2.NO.2c4 Decompose tens into ones and/or
hundreds into tens in subtraction situations.
2.NO.2a18 Use diagrams and number lines to s
addition or subtraction problems.

2.NO.1e8 Mentally add or subtract 10 from a giv
set from the 10s family (e.g., what is 10 more thg
50? What is 10 lesfan 70?).

2.NO.1e9 Mentally add or subtract 100 from a
given set from the 100s family (e.g., what is 100
more than 500? What is 100 less than 7007?).
3.NO.1e2 Mentally add or subtract 100 from a
given set from the 100s family (e.g., what is 100
more than 507 What is 100 less than 7007?).

No CCC developed for this standard.

2.NBT.B.5: Fluently add and subtract within 100
using strategies based on place value, propertie
operations,and/or the relationship between
addition and subtraction.

2.NBT.B.6: Add up to four twaigit numbers using
strategies based on place value and properties ¢
operations.

2.NBT.B.7: Add and subtract within 1000, using
concrete models or drawings and strategies bas
on place value, properties of operations, and/o
the relationship between addition and subtractio
relate the strategy to a written method.
Understand that in adding or subtracting three
digit numbers, one adds or subtracts hundreds ¢
hundreds, tens and tens, ones and ones; and
sometimes it is necasary to compose or
decompose tens or hundreds.

2.NBT.B.8: Mentally add 10 or 100 to a given
number 10@900, and mentally subtract 10 or 10
from a given number 1G®00.

2.NBT.B.9: Explain why addition and subtraction
strategies work, using placelua and the
properties of operationsExplanations may be
supported by drawings or objects.

Statistical Reasoning

SR



Measure and estimate lengths in standard units.

Measure and estimate lengths in standard units.

Standard- SR.C.1 Describe and compare
measurable attributes.

1. Measure the length of an object by selecting
andusing appropriateools such as rulers,
yardsticks, meter sticks, and measuring tapes.

2. Measure the length of an object twice, using
length units ofdifferent lengths for the two
measurements; describe how the two
measurements relate to the size dfd unit
chosen.

3. Estimate lengths using units of inches, feet,
centimeters, and meters.

4. Measure to determine how much longer one
object is than anotherexpressing the length
difference in terms of a standard length unit.

2.ME.1a3 Seleetppropriate tool and unit of
measurement to measure an object(ruler or yarg
stick; inches or feet).

2.ME.2b2 Select appropriate tools and
demonstrate or identify appropriate measuring
techniques.

2.ME.1c2 Measure the attributes (length, width,
height) ofan object using 2 different size units.

2.ME.1c3 Recognize that standard measuremer
units can be decomposed into smaller units.
2.ME.2a3 Estimate the length of an object using
units of feet and inches

2.ME.1b5 Solve word problems involving the
difference in standard length units.

2.ME.2a4 Solve one step subtraction problems
involving the difference of the lengths of 2 object
in standard length units.

2.MD.A.1: Measure the length of an object by

selecting and using appropriate tools such as

rulers, yardsticks, meter sticks, and measuring
tapes.

2.MD.A.2: Measure the length of an object twice|
using length units of different lengths for the two
measurements; describe hotlie two
measurements relate to the size of the unit
chosen.

2.MD.A.3: Estimate lengths using units of inches
feet, centimeters, and meters.

2.MD.A.4: Measure to determine how much long
one object is than another, expressing the lengtk
difference in terms of a standard length unit.

Relate addition and subtrammn to length.

Relate addition and subtraction to length.

Standard- SR.C.3 Relate addition and subtractio
to length.

5. Use addition and subtraction within 100 to sol
word problemsinvolving lengths that are given in
the same units, e.g., hysingdrawings (such as
drawings of rulers) and equations with a symbol
for the unknown number to represent the
problem.

6. Represent whole numbers as lengths from 0 ¢
a number line diagramwith equally spaced points
corresponding to the numbers 0, 2, ..., and
represent wholenumber sums and differences

within 100 on a numbeline diagram.

No CCC developed for this standard.

No CCC developed for this standard.

2.MD.B.5: Use addition and subtraction within 1(
to solve word problems involvingrigths that are
given in the same units, e.g., by using drawings
(such as drawings of rulers) and equations with |
symbol for the unknown number to represent the
problem.

2.MD.B.6: Represent whole numbers as lengths
from 0 on a number line diagram with eajly
spaced points corresponding to the numbers 0, |
2, ..., and represent wholeumber sums and
differences within 100 on a number line diagram




Work with time and money.

Work with time and money.

Standard- SR.C.4 Work with time and money.

7. Telland write time from analog and digital
clocks to the nearest fiveinutes, using a.m. and
p.m.

8. Solve word problems involving dollar bills,
guarters, dimes, nickels, am@nnies, using $ and
¢ symbols appropriatel\Example: If you have 2
dimes and $ennies, how many cents do you
have?

3.ME.1al Tell time to the nearest 5 minutes usir
a digital clock.

2.ME.1a4 Solve word problems using dollar billg
guarters, dimes, nickels, or pennies.

2.MD.C.7: Tell and write time from analog and
digital clocks to the nearest five minutes, using
a.m. and p.m.

2.MD.C.8: Solve word problems involving dollar
bills, quarters, dimes, nickels, and pennies, usin
and ¢ symbols appropriateliExample: If you have
2 dimes and 3 pennies, how many cents do you
hawe?

Represent and interpret data.

Represent and interpret data.

Standard- SR.C.2 Represent and interpret data.

9. Generate measurement data by measuring
lengths of several objects the nearest whole
unit, or by making repeated measurements of th

sameobject. Show the measurements by making

line plot, where thenhorizontal scale is marked off
in wholenumber units.

10. Draw a picture graph and a bar graph (with

singleunit scale) taepresent a data set with up tq

four categories. Solve simple pttigether,take-
apart, and compare problerfisising information
presented in a bar graph.

2.DPS.1c3 Organize data by representing
continuous data on a line plot.

2.DPS.1d®&entify the value of each category
represented on picture graph and bar graph or
each point on a line plot.

2.DPS.1a7 Analyze data by sorting into categori
established by each question

2.DPS.1c2 Organize data by representing
categorical data on a pict@l graph or bar graph.
2.DPS.1e2 Compare the information shown in a
graph or picture graph with up to 4 categories.
Solve simple comparisons of how many more or
how many less.

Geometry 2.G

Reason with shapes and their attributes.

Reason with shapes and their attributes.

2.MD.D.9: Generate measurement data by
measuring lengths of several objsd¢o the nearest
whole unit, or by making repeated measurement
of the same object. Organize and record data or]
line plot, where the horizontal scale is marked of
in wholenumber units.

2.MD.D.10: Draw a picture graph and a bar grap
(with singleunit scale) to represent a data set wit
up to four categories. Solve simple gogether,
take-apart, and compare problems using
information presented in a bar graph.

Geometric Reasoning

Standard- GR.C.1 Identifydescribe, analyze,
compare, create, and compose shapes based o
their attributes. Sizes are compared directly or
visually, not compared by measuring.

1. Recognize and draw shapes having specified
attributes, such as a giverumber of angles or a
given nunier of equal facesldentify triangles,

quadrilaterals, pentagons, hexagons, and cubes|

2.GM.1a4 Identify twoadimensional shapes such
as rhombus, pentagons, hexagons, octagon, ov{
equilateral, isosceles, and scalene triangles.
2.GM.1b3 Distinguish twar three dimensional

shapes based upon their attributes (i.e., #of side

2.G.A.1: Recognize and draw shapaving
specified attributes, such as a given number of
angles or a given number of equal faces. ldentify
triangles, quadrilaterals (including squares,
rectangles, rhombuses, and trapezoids) pentagc




2. Partition a rectangle into rows and columns of
samesize squares ancbunt to find the total
number of them.

3. Partition circles and rectangles inteo, three,
or four equal sharegjescribe the shares using th
words halves, thirds, half of, a third &fic., and
describe the whole as two halves, three thirds,
four fourths.Recognize that equal shares of
identical wholes need not have tlsame shape.

equal or different lengths of sides, # of faces, # ¢
corners).

2.GM.1el Draw twodimensional shapes with
specific attributes.

No CCC developed for thtandard.

2.GM.1f2 Partition circles and rectangles into 2
and 4 equal parts.

2.GM.1f3 Label a partitioned shape (e.g., one
whole rectangle was separated into 2 halves, on
whole circle was separated into three thirds).

hexagons, and cubes. Sizes are compared direc
or visually, not compared by measuring.

2.G.A.2: Partition a rectangle into rows and
columns of sameize squares and count to find
the total number of them.

2.G.A.3: Partition circles and rectangles into two
three, or four equal shares, describe the stwr
using the words halves, thirds, half of, a third of,
etc., and describe the whole as twalves, three
thirds, four fourths. Recognize that equal shares
identical wholes need not have the same shape.

'See Glossary, Table 1.

2See standard.OA.6 for a list of mental strategies.

3Explanations may be supported by drawings or objects.

4See Glossary, Table 1.

5Sizes are compared directly or visually, not compared by measuring.

Operations and Algebraic Thinking

Grade 3 Mathematics

1 Represent and solve problems involvimgltiplication and division.
1 Understand properties of multiplication aride relationship between multiplication ardivision.

1 Multiply and divide within 100.

1 Solve problems involving the four operatioasd identifyand explain patterns in arithmetic.

Number and Operations in Base Ten

1 Use place value understanding and propertésperations to perform multdigit arithmetic.

Number and Operations Fractions

1 Develop understanding of fractions as numbers.

Measurement and Data

1 Solve problems involving measurement asdimation of intervals of time, liquid volumesnd masses of objects.

Represent and interpret data.

1
1 Geometric measurement: understand concepfsarea and relate area to multiplication andadddition.
1 Geometric measurement: recognize perimeger an attribute of plane figures and distinguistween linear and area measures.



Geometry
1 Reason with shapes and their attributes.

Common Core State Standards

Core Content Connectors

Maine Learning Reults

In Grade 3, instructional time should focus on fo
critical areas: (19leveloping understanding of
multiplication and division and strategiés
multiplication and division within 100; (2)
developing understandingf fractions,especially
unit fractions (fractions with numerator 1); (3)
developing understanding of the structure of
rectangular arrays and @frea; and (4) describing
and analyzing twalimensional shapes.

(1) Students develop an understanding of the
meanings ofmultiplicationand division of whole
numbers through activities and problems involvir
equalsized groups, arrays, and area models;
multiplication is findingan unknown product, and
division is finding an unknown factor in these
situations. For equadizedgroup situations,
division can require findintihe unknown number
of groups or the unknown group size. Students
properties of operations to calculate products of
whole numbers, usingncreasingly sophisticated
strategies based on these properties e
multiplication and division problems involving
singledigit factors. Byomparing a variety of
solution strategies, students learn the relationsh
between multiplication and division.

(2) Students develop an understanding of
fractions, beginning witunit fractions. Students
view fractions in general as being built outufit
fractions, and they use fractions along with visua
fraction modeldo represent parts of a whole.
Students understand that the size ofractional
part is relative to the sezof the whole. For

example, 1/2 of thepaint in a small bucket could




be less paint than 1/3 of the paint in a larger
bucket, but 1/3 of a ribbon is longer than 1/5 of
the same ribbon becausehen the ribbon is
divided into 3 equal parts, the parts are gar
thanwhen the ribbon is divided into 5 equal part
Students are able to udeactions to represent
numbers equal to, less than, and greater than or
They solve problems that involve comparing
fractions by using visuéiaction models and
strategies lased on noticing equal numerators or
denominators.

(3) Students recognize area as an attribute of-tw
dimensional regionsThey measure the area of a
shape by finding the total number of sarsize
units of area required to cover the shape withoul
gaps omwverlapsa square with sides of unit lengt
being the standard unit for measurirzgea.
Students understand that rectangular arrays car
be decomposed intadentical rows or into
identical columns. By decomposing rectangles if
rectangular arrays of sques, students connect
area to multiplication, anglstify using
multiplication to determine the area of a
rectangle.

(4) Students describe, analyze, and compare
properties of twedimensionakhapes. They
compare and classify shapes by their sides and
angles, and connect these with definitions of
shapes. Students also relateeir fraction work to
geometry by expressing the area of part of a shé
as a unit fraction of the whole.

Operations and Algebraic Thinking 3.0A Algebraic Reasoning

Represent and solve problems involving Represent and solve problems involving Standard- AR.C.4 Understand properties of
multiplication and division. multiplication anddivision. multiplication and the relationship between
multiplication and division to represent and solve
problems within 100.Students need not use
formal terms for these properties.




1. Interpret products of wha& numbers, e.g.,
interpret 5 x 7 as the totalumber of objects in 5
groups of 7 objects eackor example, describe
a context in which a total number of objects can
expressed as 5 x 7.

2. Interpret wholenumber quotients of whole
numbers, e.g., interpreb6 + 8 as the number of
objects in each share when 56 objects are
partitioned equally into 8 shares, or as a numbel
shares wherb6 objects are partitioned into equal
shares of 8 objects eachorexample, describe a
context in vihich a number of shares or a number
of groups can be expressed as 56 + 8.

3. Use multiplication and division within 100 to
solve word problems isituations involving equal
groups, arrays, and measurement quantitiegy.,

3.NO.2d1 Find the total number of objects when
given the number of identical groups and the
number of objects in each group neither number
larger than 5.

3.NO.2d2 Find total number inside an arveith
neither number in the columns or rows larger tha
5.

3.NO.2d3 Solve multiplication problems with
neither number greater than 5.

3.PRF.1d1 Use objects to model multiplication &
division situations involving up to 5 groups with (
to 5 objects in eachroup and interpret the results
4.NO.2d6 Find total number inside an array with
neither number in the columns or rows larger tha
10.

4.NO.2d8 Match an accurate addition and
multiplication equation to a representation.
4.PRF.1d2 Use objects to madeiltiplication and
division situations involving up to 10 groups with
up to 5 objects in each group and interpret the
results.

3.NO.2d4 Determine how many objects go into
each group when given the total number of obje
and the number of groups where thember in
each group or number of groups is not greater
than 5.

3.NO.2d5 Determine the number of groups giver
the number of total number of objects and the
number of objects in each group where the num
in each group and the number of groups is not
greater than 5.

3.PRF.1d1 Use objects to model multiplication &
division situations involving up to 5 groups with {
to 5 objects in each group and interpret the resu

No CCC developed for this standard.

3.0A.A.1: Interpret products of whole numbers,
e.g., interpret 5 x 7 as the total number of object
in 5groups of 7 objects eackor example,
describe a context in which a total number of
objects can be expressed as 5 x 7.

3.0A.A.2: Interpret wholeumber quotients of
whole numbers, e.g., interpret 56 + 8 as the
number of objects in each share when 56 object
are partitioned equally into 8 shares, or as a
number of shares when 56 objects are partitione
into equal shares d objects eachi-or example,
describe a context in which a number of shares
number of groups can be expressed as 56 + 8.

3.0A.A.3: Use multiplication and division within
100 to solve word problems in situations involvin
equal groups, arrays, and measurement quantiti
e.g., by using drawings and equations with a




by using drawings and equahs with a symbol for
the unknownnumber to represent the problerh.

4. Determine the unknown whole number in a
multiplication or divisiorequation relating three
whole numbersFor example, determine the
unknown number that makes the equation true i
ead of the equations 8 ?=48,5=+3,6 %6 =
"

No CCC developed for thtandard.

symbol for the unknown number to represent the
problem.

3.0AA.4: Determine the unknown whole numbel
in a multiplication or division equation relating
three whole numberskor example, determine the
unknown number that makes the equation true i
each of the equations 8 x ? =48,5=_ + 3, 6 x (
2

Understand poperties of multiplication and the
relationship between multiplication and division.

Understand properties of multiplication and the
relationship between multiplication and division.

(Repeat)Standard- AR.C.4 Understand propertie|
of multiplication and the relationship between
multiplication and division to represent and solve
problems within 100.Students need not use
formal terms for these properties.

5. Apply properties of operations asategies to
multiply anddivide? Examples: If 6 x 4 = 24 is
known, then 4 x 6 = 24 is also known.
(Commutative property of multiplication.) 3 x 5 x
can be found by 8 5 =15,then 15x 2 =30, 0orb
5 x 2 =10, then 3 x 10 = 3Bssociativeproperty
of multiplication.) Knowing that 8 x 5 = 40 and 8
2=16,oneanfind8 x7as8x (5+2)=(8x5)
x 2) =40 + 16 = 56. (Distributimmperty.)

6. Understand division as an unknosfactor
problem.For example, fin@2 + 8by finding the
number that makes 32 when multiplied by 8.

3.PRF.2d2 Apply properties of operations as
strategies to multiply and divide.

No CCC developed for this standard.

3.0A.B.5: Apply properties of operations as
strategies to multiplyExamples: If 6 x 4 = 24 is
known, then 4 x 6 = 24 is also known.
(Commutative property of multiplication.) 3 x 5 x
can be found by 3 x 5 = 15, then 15 x 2 = 30, or
x 2 =10, then 8 10 = 30. (Associative property C
multiplication.) Knowing that 8 x 5 = 40 and 8 x |
16,0one canfind 8 x 7 as 8 x (5 + 2) = (8 x 5) + (
2) = 40 + 16 = 56. (Distributive property.)

3.0A.B.6: Understand division as an unknewn
factor problem.For exanple, find 32 + 8 by finding
the number that makes 32 when multiplied by 8.

Multiply and divide within 100.

Multiply and divide within 100.

(Repeat)Standard- AR.C.4 Understand propertie|
of multiplication and the relationship between
multiplication and division to represent and solve
problems within 100.Students need not use
formal terms for these properties.

7. Fluently multiply and divideithin 100, using
strategies such as thelationship between
multiplication and division (e.g., knowing that & >
= 40, one knows 40 + 5 = 8) or properties of
operations. By the endf Grade 3, know from

memory all products of two ondigit numbers.

No CCC developed for this standard.

3.0A.C.7: Fluently multiply and divide within 10C
using strategies such as the relationship betwee
multiplication and division (e.g., knowing that 8
= 40, one knows 40 + 5 = 8) or properties of
operations. By the endfdsrade 3, know from
memory all products of two ondigit numbers.




Solve problems involving the four operations, an
identify and explain patterns in arithmetic.

Solve problems involving the four operations, an
identify and explain patterns in arithmetic

Standard- AR.C.5 Solve problems involving the
four operations.This standard is limited to
problems posed with whole numbers and having
whole-number answers; students should know h
to perform operations in conventional order whe|
there are ngarentheses to specify a particular
order (Order of Operations).

8. Solve twestep word problems using the four
operations. Represerthese problems using
equations with a letter standing for thenknown
quantity. Assess the reasonableness of answerg
using mentalcomputation and estimation
strategies including rounding.

3.NO.2e1 Solve or solve and check one or two S
word problems requiring addition, subtraction or
multiplication with answers up to 100.

3.0A.D.8: Solve twstep word problems usinthe
four operations. Represent these problems using
equations with a letter standing for the unknown
quantity. Assess the reasonableness of answerg
using mental computation and estimation
strategies including rounding.

(Repeat)Solve problems involving th four
operations, and identify andexplain patterns in
arithmetic.

(Repeat)Solve problems involving the four
operations, and identify andgexplain patterns in
arithmetic.

Standard- AR.C.8 Identify, explain, generate ano
analyze patterns.

9. Identify arithmetic patterns (including patterns
in the addition table omultiplication table), and
explain them using properties of operatiorior
example, observe that 4 times a number is alwa
even, and explain why 4 times a number can be
decomposednto two equal addends.

Number and Operations in Base Ten 3.NBT

Use place value understanding and properties o
operations toperform multi-digit arithmetic.

3.PRF.1el Describe the rule for a numerical
pattern (e.g., increase by 2, 5, or 10).
3.PRF.1e2 Select or name the three next terms
numerical pattern where numbers increase by 2
or 10.

3.PRF.2d1 Identifnultiplication patterns in a real
word setting.

Use place value understanding and properties o
operations toperform multi-digit arithmetic.

3.0A.D.9: Identify arithmetic patterns (including
patterns in the addition table or multiplication
table) and explain them using properties of
operations.For example, observe that 4 times a
number is alwaysven, and explain why 4 times &
number can be decomposed into two equal
addends.

Quantitative Reasoning QR \
Standard- QR.C.8 Understand the place value
system A range of algorithms may be used.

1. Use place value understanding to round whol
numbers to the nearestO or 100.

3.NO.1j3 Use place value to round to the neareg
10 or 100.
3.NO.1j4 Use rounding to solve word problems.

3.NBT.A.1: Use plag@lue understanding to roung
whole numbers to the nearest 10 or 100.

(Repeat)Use place value understanding and
properties of operations tgperform multi-digit
arithmetic.*

(Repeat)Use place value understanding and
properties of operations toperform multi-digit
arithmetic.

Standard- QR.C.7 Use place value understandin
and properties of operations to perform mukHi
digit arithmetic with whole numbers and
decimals to hundredthsA range of algorithms
may be used.

2. Fluently add and subtractitin 1000 using
strategies and algorithmsased on place value,
properties of operations, and/or the relationship
between addition and subtraction.

3.NO.2c1 Solve mubitep addition and subtractior]
problems up to 100.

3.NO.2b1 Use the relationships between additio
and subtraction to solve problems.

3.NBT.A.2: Fluently add and subtract within 100\
using strategies and algorithms based on place
value, properties of operations, and/or the
relationship between addition and subtraction.




3. Multiply onedigit whole numbers by multiples
of 10 in the rangd.0¢90 (e.g., 9 x 80, 5 x 6G3ing
strategies based on place value gmmdperties of
operations.

Number and Operations Fraction$ 3.NF

Develop understanding of fractions as numbers.

No CCC developed for this stardiar

Develop understanding of fractions as numbers.

3.NBT.A.3: Multiply ondigit whole numbers by
multiples of 10in the range 100 (e.g., 9 x 80, 5 x
60) using strategies based on place value and
properties of operations.

Quantitative Reasoning

Standard- QR.C.9 Develop and extend the
understanding of fractions as numbers, including
equivalence and orderingGrade 3 expectations i
this strand are limited to fractions with
denominators 2, 3, 4, 6, and 8.

OR

1. Understand a fraction b/as the quantity
formed by 1 part when avhole is partitioned into
b equal parts; understand a fracti@aib asthe
quantity formed by a parts of sizeld/

2. Understand a fraction as a number on the
number line; representractions on a number line
diagram.

a. Represent a fraction hlon anumber line
diagram by defining thanterval from 0 to 1 as
the whole and partitioning it intd equalparts.
Recognize that each part has sizb ahd that
the endpointof the part based at O locates the
number 1b on the number line.

b. Represent a fractioa/b on a number line
diagram by marking oti lengths 1b from 0.
Recognize that the resulting interval has size
a/b and that its endpoint locates the number
a/b on the numbetine.

3. Explain equivalence of fractions in speciaksa
and compardractions by reasoning about their
size.

3.NO.1I1 Identify the number of highlighted partg
(numerator) of a given representation (rectangle
and circles).

3.NO.1I2dentify the total number of parts
(denominator) of a given representation
(rectangles and circles).

3.NO.1I3 Identify the fraction that matches the
representation (rectangles and circles; halves,
fourths, and thirds, eighths).

3.NO.114 Identify that part of a rectangle can be
represented as a fraction that has a value betwe
0 and 1.

3.NO.1I5 Locate given common unit fractions (
Y%, ¥, 1/8,) on a number line or ruler.

4.NO.116 Locate fractions on a number line.
4.NO.117 Order fractions on a nber line.

3.SE.1gl Use =, <, or > to compare 2 fractions V
the same numerator or denominator.

4.SE.1h1 Express whole numbers as fractions.

3.NF.A.1: Understand a unit fractionblds the
guantity formed by 1 part when a whole is
partitioned into b equal parts; understand a
fractiona/b as the quantity formed by a parts of
size 1b.

3.NF.A.2: Understand a fraction as a number on
the number line; represent fractions on a numbe
line diagram.

3.NF.A.2a: Represent a fractiorbbn a
number line diagram by defining the interval
from 0 to 1 as the whole and partitioning it int
b equal parts. Recognize that each part has s
1/b and that the endpoint of the part based at
0 locates the number on the number line.

3.NF.A.2b: Represent a fractiafb on a
number line diagram by marking afflengths
1/b from 0. Recognize thahe resulting
interval has size/b and that its endpoint
locates the numbea/b on the number line.

3.NF.A.3: Explain equivalence of fractions in spe
cases, and compare fractions by reasoning abot
their size.




a. Understand two fractions as equivalent
(equal) if they are thsame size, or the same
point on a number line.

b. Recognize and generate simple equivalen
fractions, e.g., 1/2 2/4, 4/6 = 2/3.Explain why
the fractions are equivalent, e.g., iging a
visual fraction model.

c. Express whole numbers as fractions, and
recognize fractions thadre equivalent to
whole numbersExamples: Express 3 in the
form 3 = 3/1; recognize that 6/1 = Bcate 4/4
and 1 at the same point of a number line
diagram.

d. Compare two fractions with the same
numerator or the samelenominator by
reasoning about their size. Recognize that
comparisons are valid only when the two
fractions refer to thesame wholeRecord the
results of comparisons with the symbols=,

or <, and justify the conclusions, e.g., by usin
a visuafraction model.

Measurement and Data 3.MD

Solve problems involving measurement and
estimation of intervalsof time, liquid volumes,
and masses of objects.

4.NO.1m1 Determine equivalent fractions.
4.NO.2h3 Solve word problems involving additio
andsubtraction of fractions with like denominato
(2, 3,4, o0r8).

Solve problems involving measurement and
estimation of intervalsof time, liquid volumes,
and masses of objects.

3.NF.A.3a: Understand twicactions as
equivalent (equal) if they are the same size, ¢
the same point on a number line.

3.NF.A.3b: Recognize and generate simple
equivalent fractions, e.g., 1/2 = 2/4, 4/6 = 2/3
Explain why the fractions are equivalent, e.g.
by using a visual fcéion model.

3.NF.A.3c: Express whole numbers as fractio
and recognize fractions that are equivalent to
whole numbersExamples: Express 3 in the
form 3 = 3/1; recognize that 6/1 = 6; locate 4/
and 1 at the same point of a number line
diagram.

3.NF.A.3d: Compare two fractions with the
same numerator or the same denominator by
reasoning about their size. Recognize that
comparisons are valid only when the two
fractions refer to the same whole. Record the
results of comparisons with the symbols=3 or
<, and justify the conclusions, e.g., by using &
visual fraction model.
Statistical Reasoning
Standard- SR.C.5 Solve problems involving
measurement, conversion of measurement and
estimation of intervals of time, liquid volumes,
and masses of object&xcludes compound units
such as crand finding the geometric volume of ¢
container. Excludes multiplicative comparison
LINPOE SYa OLINRPOEf SYa Ay
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1. Tell and write time to the nearest minute and
measure time intervalsh minutes. Solve word
problems involvig addition and subtractioof
time intervals in minutes, e.g., by representing tl
problem on anumber line diagram.

3.ME.1a2 Solve word problems inxing the
addition and subtraction of time intervals of who
hours or within an hour (whole hours: 5:00 to 8:(
within hours: 7:15 to 7:45).

3.MD.A.1: Tell and write time to the nearest
minute and measure time intervals in minutes
usinganalog and digital clocks. Solwerd
problems involving addition and subtraction of
time intervals in minutes, e.g., by representing th
problem on a number line diagram.




2. Measure and estimate liquid volumes and
masses of objects usirsandard units of grams
(9), kilograms (kg), and liters {\dd, subtract,
multiply, or divide to solve onstep word
problems involvingnasses or volumes that are
given in the same units, e.g., by usdrgwings
(such as a beaker with a measurement scale) to
representthe problem’

3.PRF.1f1 Determine the equivalence between
number of minutes and the fraction of the hour

(e.g., 30 minutes = ¥phr).

3.PRF.1f 2 Determine the equivalence between
number of minutes and the number of hours (e.g
60 minutes = 1 hour).

3.ME.1f1 Select appropriate units for measurem
(liquid volume, area, time, money).

3.ME.1f2 Add to solve one step wanablems.
3.ME.2e1l Select appropriate tool for measureme
liquid volume, area, time, money.
3.ME.2il1 Estimate liquid volume.

3.MD.A.2: Measure and estimate liquid volumes
and masses of objects using standard metric uni
of grams @), kilograms (kg), and liters (I). Add,
subtract, multiply, or divide to solve orstep word
problems involving masses or volumes that are
given in the same metric units, e.g., by using
drawings (such as a beaker with a measuremen
scale) to represent the pldem.

Represent and interpret data.

Represent and interpret data.

Standard- SR.C.6 Represent and interpret data.

3. Draw a scaled picture graph and a scaled bar
graph to represent aata set with several

categories. Solve orandtwod (i S L) & K 2 4
Y2NB¢ YR aK2g Ylye f
information presented irscaled bar graph$:or
example, draw a bar graph in which each squarg
the bar graph might represent 5 pets.

4. Generate measurement data by measuring
lengths using rulers markeglith halves and
fourths of an inch. Show the data by making a lir
plot, where the horizontal scale is marked off in
appropriate units whole numbers, halves, or
quarters.

3.DPS.1g1 Collect data, organize into picture or
graph.

3.DPS.1il Select the apprae statement that
describes the data representations based on a
given graph (picture, bar, line plots).

3.ME.2e2 Generate measurement data by
measuring lengths using rulers marked with haly
and fourths of an inch.

3.ME.2e3 Measure to solve probleosng number
lines and ruler to 1 inch, ¥z inch, or ¥ of an inch.
3.DPS.1g2 Organize measurement data into a li
plot.

3.MD.B.3: Draw a scaled picture graph and a
scaled bar graph to represent a data set with
several categories. Solve orand two-step"how
many more" and "how many less" problems usin
information presented in scaled bar grapksr
example, draw a bar graph in which each squarg
the bar graph might represent 5 pets.

3.MD.B.4: Generate measurement data by
measuring lengths of objectssing rulers marked
with halves and fourths of an inch. Record and
show the data by making a line plot, where the
horizontal scale is marked off in appropriate
unitst whole numbers, halves, or fourths.

Geometric measurement: understand concepts
area and relatearea to multiplication and to
addition.

Geometric measurement: understand concepts
area and relatearea to multiplication and to
addition.

Standard- SR.C.7 Understand concepts of
Geometric measurement: involving perimeter,
area, andvolume.

5. Recognize area as an attribute of plane figure
and understandoncepts of area measurement.

No CCC developed for this standard.

3.MDC.5: Recognize area as an attribute of plar
figures and understand concepts of area
measurement.
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of area, and can be used to measure area.

b. Aplane figure which can be covered witho
gaps or overlaps hyunit squares is said to
have an area af square units.

6. Measure areas by counting unit squares (squ
cm, square m, square, square ft, and improviseq
units).

7. Relate area to the @pations of multiplication
and addition.

a. Find the area of a rectangle with whoele
number side lengths bifling it, and show that
the area is the same as would be found by
multiplying the side lengths.

b. Multiply side lengths to find areas of
rectanges with wholenumberside lengths in
the context of solving real world and
mathematical problems, and represent whelg
number products asectangular areas in
mathematical reasoning.

c. Use tiling to show in a concrete case that {
area of a rectangleiith wholenumber side
lengthsa andb + cis the sum of x banda x

c. Use area models to represent the
distributive property in mathematical
reasoning.

d. Recognize area as additive. Find areas of
rectilinear figures bylecomposing them into
non-overlapping rectangles and additige
areas of the noroverlapping parts, applying
this technique tcsolve real world problems.

3.ME.1d2 Measure area of rectangles by countis
squares.

3.ME.1d1 Uséling and addition to determine
area.

4.ME.1d3 Use tiling and multiplication to
determine area.

4.ME.2h1 Apply the formulas for area and
perimeter to solve real world problems.
4.PRF.1f3 Apply the distributive property to solvg
problems with models.

3.MD.C.5a: A square with side length 1 unit,
called "a unit square," is said to have "one
square unit" of areaand can be used to
measure area.

3.MD.C.5bA plane figure which can be covers
without gaps or overlaps hyunit squares is
said to have an area ofsquare units.

3.MD.C.6: Measure areas by counting unit squa
(square cm, square m, square in, square ft, and
non-standard units

3.MD.C.7: Relate area to the operations of
multiplication and addition.

3.MD.C.7a: Find the area of a rectangle with
whole-number side lengths by tiling it and shg
that the area is the same as would be found K
multiplying the side lengths.

3.MD.C.7b: Multiply side lengths to find areas
of rectangles with wholewumber side lengths
in the context of solving real world and
mathematical problems and represent whele
number products as rectangulareas in
mathematical reasoning.

3.MD.C.7c: Ustling to show in a concrete cas
that the area of a rectangle with wheleumber
side lengthsa andb + cis the sum o x band

a x ¢ Use area models to represent the
distributive property in mathematical
reasoning.

3.MD.C.7d: Recognize area as additiwind
areas of rectilinear figures by decomposing
them into norroverlapping rectangles and
adding the areas of the neoverlapping parts,




applying this technique to solve real world
problems.

Geometric measurement: recognize perimeter a
an attribute of plane figures and distinguish
between linear and area measures.

Geometric measurement: recognize perimeter a
an attribute of plane figures and distinguish
between linear and area measures.

(Repeat)Standard- SR.C.7 Understand concepts
of Geometric meastement: involving perimeter,
area, and volume.

8. Solve real world and mathematical problems
involving perimeter®f polygons, including finding
the perimeter given the side lengthfinding an
unknown side length, and exhibiting rectangles
with the same perimeter and different areas or
with the same area and differemperimeters.

Geometry 3.G

Reason with shapes and their attributes.

3.ME.1g1 Identify a figure as getting larger or
smaller when the dimensions of the figure chang
3.ME.2h1 Use addition to find the perimeter of a
rectangle

4.ME.2h1 Applyhe formulas for area and
perimeter to solve real world problems.

Geometric Reasoning

Reason with shapes and their attributes.

3.MD.D.8: Solve real world and mathematical
problems involving perimeters of polygons,
including finding the perimeter given trsde
lengths, finding an unknown side length, and
exhibitingrectangles with the same perimeter an
different areas or with the same area and differe
perimeters.

Standard- GR.C.2 Analyze, compare, create, an
compose shapes based on theittributes.

1. Understand that shapes in different categories
(e.g., rhombuseggectangles, and others) may
share attributes (e.g., having four sidemhd that
the shared attributes can define a larger categor
(e.g.,quadrilaterals). Recognize rhombuses
rectangles, and squares asamples of
guadrilaterals, and draw examples of
quadrilaterals thatlo not belong to any of these
subcategories.

2. Partition shapes into parts with equal areas.
Express the area of eaplart as a unit fraction of
the whole.For example, partition a shape into 4
parts with equal area, and describe the area of
each part as 1/4 of the area of the shape.

3.GM.1h1 Identify shared attributes of shapes.

3.GM.1i1 Partition rectangles into equal parts wi
equal area.

3.G.A.1: Understand that shapes in different
categories (e.g., rhombuses, rectangles, and
others) may share attributes (e.g., having four
sides), and that the shared attributes can define
larger category (e.g., quadrilaterals). Recognize
rhombuses, rectagles, and squares as examples
of quadrilaterals, and draw examples of
quadrilaterals that do not belong to any of these
subcategories.

3.G.A.2: Partition shapes into parts with equal
areas. Express the area of each part as a unit
fraction of the wholeFor example, partition a
shape into 4 parts with equal area, and describe
the area of each part as 1/4 of the area of the
shape.

1See Glossary, Table 2.

2Students need not use formal terms for these properties.
3This standard is limited to problenp®sed with whole numbers and having wholemberanswers; students should know how to perform operations in the
conventionalorder when there are no parentheses to specify a particular order (Ord@pefations).

“A range of algorithms may be used.

SGrade 3 expectations in this domain are limited to fractions with denominators4,63,and 8.
8Excludes compound units such as cm3 and finding the geometric volunmofaner.

"Excludes multiplicative comparison problems (problems involving notibasi A Y Sa |
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Grade 4 Mathematics
Operations and Algebraic Thinking
1 Use the four operations with whole numbersgolve problems.
1 Gain familiarity with factors and multiples.
1 Generate and analyze patterns.
Number and Operdbns in Base Ten
1 Generalize place value understanding for multidigitole numbers.
1 Use place value understanding and propertiesmdrations to perform multdigit arithmetic.
Number and Operations Fractions
1 Extend understanding of fraction equivalerared ordering.
1 Build fractions from unit fractions by applyiagd extending previous understandingsoperations on whole numbers.
1 Understand decimal notation for fractions, andmpare decimal fractions.
Measurement and Data
1 Solve problems involving measment andconversion of measurements from a larger uniatemaller unit.
1 Represent and interpret data.
1 Geometric measurement: understand conceptanfle and measure angles.
Geometry
1 Draw and identify lines and angles, and classtifgpes byroperties of their lines and angles.

Common Core State Standards Core Content Connectors Maine Learning Results

In Grade 4, instructional time should focus on
three critical areas: (1Jeveloping understanding
and fluency with multdigit multiplication and
developing understanding of dividing to find
quotients involvingnulti-digit dividends; (2)
developing an understanding of fraction
equivalence, addition and subtraction of fraction
with like denominatorsand multiplication of
fractions by whole nonbers; (3) understanding
that geometric figures can be analyzed and
classified based on theproperties, such as havin
parallel sides, perpendicular sides, particular
angle measures, and symmetry.




(1) Students generalize thainderstanding of
place value to 1,000,000nderstanding the
relative sizes of numbers in each place. They ap
their understanding of models for multiplication
(equalsized groups, arrayarea models), place
value, and properties of operations, in padlar
the distributive property, as they develop, discus
and use efficient, accuratend generalizable
methods to compute products of muitligit whole
numbers. Depending on the numbers and the
context, they select andccurately apply
appropriate methals to estimate or mentally
calculateproducts. They develop fluency with
efficient procedures for multiplyingrhole
numbers; understand and explain why the
procedures work based grlace value and
properties of operations; and use them to solve
problems.Sudents apply their understanding of
models for division, place valugroperties of
operations, and the relationship of division to
multiplicationas they develop, discuss, and use
efficient, accurate, and generalizaljeocedures
to find quotients involing multidigit dividends.
They selecand accurately apply appropriate
methods to estimate and mentalbalculate
quotients, and interpret remainders based upon
the context.

(2) Students develop understanding of fraction
equivalence an@perations with factions. They
recognize that two different fractions can

be equal (e.g., 15/9 = 5/3), and they develop
methods for generating angecognizing equivalen
fractions. Students extend previous
understandingsbout how fractions are built from
unit fractions, composing fractiorfsom unit
fractions, decomposing fractions into unit
fractions, and usinthe meaning of fractions and
the meaning of multiplication to multiply a
fraction by a whole number.




(3) Students describe, analyze, compare, and
classify two-dimensionakhapes. Through building
drawing, and analyzing twdimensional shapes,
students deepen their understanding of propertig
of two-dimensionabbjects and the use of them tg
solve problems involving symmetry.

Operations and Algebrai€hinking 4.0A

Use the four operations with whole numbers to
solve problems.

Use the fouroperations with whole numbers to
solve problems.

Algebraic Reasoning

Standard- AR.C.5 Solve problems involving the
four operations.

1. Interpret a multiplication equation as a
comparison, e.g., interpret 355 x 7 as a
statement that 35 is 5 times as many as 7 and 7
times asnany as 5. Represent verbal statements
of multiplicative comparisonas multiplication
equations.

2. Multiply or divide to solve word problems
involving multiplicativecomparison, e.g., by using
drawings and equations with a symbot the
unknown number to represent the problem,
distinguishingmultiplicative comparison from
additive comparison.

3. Solve multistep word problems posed with
whole numbers and havinghole-number
answers using the four operations, including
problemsin which remainders must be
interpreted. Represent these problemsing
equations with a letter standing for the unknown
quantity. Assess the reasonableness of answers
using mental computation angstimation

strategies including rounding.

No CCC developed fbis standard.

4.NO.2d7 Determine how many objects go into
each group when given the total number of obje
and the number of groups where the number in
each group or number of groups is not greater
than 10.

4.PRF.1e3 Solve multiplicative comparsswith an
unknown using up to-gligit numbers with
information presented in a graph or word probler
(e.g., an orange hat cost $3. A purple hat cost 2
times as much. How much does the purple hat
cost? [3 x 2 = p]).

4.NO.2e2 Solve or solve and check ortevorstep
word problems requiring addition, subtraction, of
multiplication with answers up to 100.

4.0A.A.1: Interpret a multiplication equation as &
comparison, e.g., interpret 35 =5 x 7 as a
statement that 35 is 5 times as many as 7 and 7
times as manys 5. Represent verbal statements
of multiplicative comparisons as multiplication
equations.

4.0A.A.2: Multiply or divide to solve word
problems involving multiplicative comparison, e.
by using drawings and equations with a symbol
the unknown number to represent the problem,
distinguishing multiplicative comparison from
additive comparison.

4.0A.A.3: Solve multistep word problems posed
with whole numbers and having whetexmber
answers using the four operations, including
problemsin which remainders must be
interpreted. Represent these problems using
equations with a letter standing for the unknown
quantity. Assess the reasonableness of answerg
using mental computation and estimation
strategies including rounding.




Gain familiarity with factors and multiples.

Gain familiarity with factors and multiples.

Standard- AR.C.6 Gain familiarity with factors
and multiples.

4. Find all factor pairs for a whole number in the
range X100. Recognizthat a whole number is a
multiple ofeach of its factors. Determinghether
a given whole number in the rangel00 is a
multiple of agiven onedigit number. Determine
whether a given whole number the range 100
IS prime or composite.

4.NO.2f1 Identify multiples for a whole number
(e.g.,2=2, 4, 6, 8, 10).

4.0A.B.4: Find all factor pairs for a whole numbe
in the range 1100. Recognize that a whole numb
isa multiple of each of its factors. Determine
whether a given whole number in the rangel@0
is a multiple of a given ondigit number.
Determine whether a given whole number in the
range 3100 is prime or composite.

Generate and analyze patterns.

Generate and analyze patterns.

Standard- AR.C.8 Identify, explain, generate ang
analyze patterns.

5. Generate a number or shapettern that
follows a given rule. Identifgpparent features of
the pattern that were not explicit in the rule itself
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starting number 1, generateerms in the resulting
sequence and observe that the terms appiea
alternate between odd and even numbers. Expla
informally why thenumbers will continue to
alternate in this way.

Number and Operations in Base Ten

Generalize place value understanding fiowlti-
digit whole numbers.

4.PRF.2d3 Generate a pattern when given a rulg
and word problem (I run 3 miles every day, how
many miles have | run in 3 days).

4.PRF.2& Extend a numerical pattern when the
rule is provided.

5.PRF.2al Generate a pattern that follows the
provided rule.

4.NBT Quantitative Reasoning

Generalize place value understanding for multi
digit whole numbers.

4.0A.C.5: Generate a number or shape pattern
that follows a given rule. Identify apparent
features of the pattern that were not explicit the
rule itself.For example, given the rule "Add 3" an
the starting number 1, generate terms in the
resulting sequence and observe that the terms
appear to alternate between odd and even
numbers. Explain informally why the numbers w
continue to altenate in this way.

Standard- QR.C.8 Understand the place value
system.Grade 4 expectations in this strand are
limited to whole numbers less than or equal to
1,000,000.

1. Recogize that in a multdigit whole number, a
digit in one placeepresents ten times what it
represents in the place to its rightorexample,
recognize that 700 + 70 = 10 by applying concej
of place valueand division.

2. Read and writenulti-digit whole numbers using
baseten numeralsnumber names, and expande
form. Compare two muklidigit numbersbased on
meanings of the digits in each place, using >, =,
<symbols to record the results of comparisons.

4.NO.1k1 Compare the value of a number when
is represented in different place values of two 3
digit numbers.

4.NO.1j6 Compare muitiigit numbers using
representations and numbers.

4.NO.17 Write or select the expanded form for a
multi-digit number.

4 NBT.A.1: Recognize that in a mdigit whole
number, a digit in any place represents ten times
what it represents in the place to its righfor
example, recognize that 700 +~ 70 = 10 by applyi
concepts of place value and division.

4.NBT.A.2: Read and write mtdigit whole
numbers using basten numerals, number names
and expanded formCompare two multdigit
numbers based on meanings of the digits in eac
place, using >, =, and < symbols to record the
results of comparisons.




3. Use place valugnderstanding to round mulHi
digit whole numbers tany place.

4.NO.1j5 Use place value to round to any place
(i.e., ones, tens, hundreds, thousands).

4.NBT.A.3: Use place value understanding to ro
multi-digit whole numbers to any place.

Use place valueinderstanding and properties of
operations toperform multi-digit arithmetic.

Use place value understanding and properties o
operations toperform multi-digit arithmetic.

Standard- QR.C.7 Use place value understandin
and properties of operations to pedrm multi-
digit arithmetic with whole numbers and
decimals to hundredthsGrade 4 expectations in
this strand are limited to whole numbers less tha
or equal to 1,000,000.

4. Fluently add and subtract mutligit whole
numbers using thetandard algorithm

5. Multiply a whole number of up to four digits by
a onedigit wholenumber, and multiply two twe
digit numbers, using strategies based place
value and the properties of operations. Illustrate
and explairthe calculation by using equations,
rectanguér arrays, and/or aremodels.

6. Find wholenumber quotients and remainders
with up to fourdigit dividends and ondaligit

divisors, using strategies based on plaakie, the
properties of operations, and/or the relationship
betweenmultiplication and division. lllustrate ang
explain the calculation bysing equations,
rectangular arrays, and/or area models.

Number and Operations Fractions 4.NF

Extend understanding of fraction equivalence an
ordering.

4.NO.2f2 Solve multiplication problems up to twg
digits by one digit.

4.PRF.1f4 Solve adiit by kdigit multiplication
problem using two different strategies.

5.NO.2a2 Separate a group of objects into equa
sets when given the number of sets to find the tg
in each set with the total number less than 50.

Quantitative Reasoning

Extend understanding of fraction equivalence an
ordering.

4.NBT.B.4: Fluently add and subtract mdigit
wholenumbers using the standard algorithm.

4.NBT.B.5: Multiply a whole number of up to fou
digits by a oneligit whole number, and multiply
two two-digit numbers, using strategies based o
placevalue and the properties of operations.
lllustrate and explaintte calculation by using
equations, rectangular arrays, and/or area mode

4.NBT.B.6: Find wheleumber quotients and
remainders with up to foudigit dividends and
one-digit divisors, using strategies based on plac
value, properties of operations, and/the
relationship between multiplication and division.
lllustrate and explain the calculation by using
equations, rectangular arrays, and/or area mode

Standard- QR.C.9 Develop and extend the
understanding of fractions as numbers, including
equivalence and orderingGrade 4 expectations ir
this strand are limited to fractions with

denominators 2, 3, 4, 5, 6, 8, 10, 12, and 100.

1. Explain why a fractio&b is equivalent to a
fraction ( x a)/(n x b) by using visual fraction
models, with attention to how the number and
size of the parts differ even though the two
fractions themselves arne same size. Use this
principle to recognize and generate equivalent
fractions.

4.NO.1m1 Determine equivalent fractions.

4.NF.A.1: Explain why a fraction a/b is equivaler|
to a fraction ( x a)/(n x b) by using visual fraction
models, with attention to how the number and
size of the parts differ even though the two
fractions themselves are the same size. Use thig
principle to recognize and generate equivalent
fractions, including fractions greater than 1.




2. Compare twdractions with different
numerators and differentienominators, e.g., by
creating common denominators or numeratoos,
by comparing to a benchmark fraction such as 1
Recognize thatomparisons are valid only when
the two fractions refer to the samehole. Record
the results of comparisons with symbols >, =, or
andjustify the conclusions, e.g., by using a visug
fraction model.

4.SE.1g2 Use =, <, or > to compafegtions
(fractions with adenominator or 10 or less).
4.NO.1n2 Compare up to 2 given fractions that
have different denominators.

4.NF.A.2: Compare two fractions with different
numerators and differet denominators, e.g., by
creating common denominators or numerators, (
by comparing to a benchmark fraction such as 1
Recognize that comparisons are valid only wher
the two fractions refer to the same whole. Recor
the results of comparisons with symils >, =, or <,
and justify the conclusions, e.g., by using a visug
fraction model.

Build fractions from unit fractions by applying an
extendingprevious understandings of operations
on whole numbers.

Build fractions from unit fractions bypplying and
extendingprevious understandings of operations
on whole numbers.

Standard- QR.C.11 Use equivalent fractions as &
strategy to add and subtract fractionssrade 4
expectations in this strand are limited to fractiony
with denominators 2, 3, 4, 6, 8, 10, 12, and 100
Students who can generate equivalent fractions
can develop strategies for adding fractions with
unlike denominators in general. But addition ano
subtraction with unlike denominators in general i
not a requirement at this grade.

3. Understand a fractioa/b with a> 1 as a sum of
fractions 1b.

a. Understand addition and subtraction of
fractions as joining anseparating parts
referring to the same whole.

b. Decompose a fraction into a sum of fractig
with the same denominatom more than one
way, recording eactlecomposition by an

equation. Justify decompositions, e.g.,Using
a visual fraction modeExamples: 3/8 = 1/8 +
1/8+1/8;3/8=1/8+2/8;21/8=1+1+1/8
= 8/8 + 8/8 + 1/8.

c. Add and subtract mixed numisewith like
denominators, e.g., byeplacing each mixed
number with an equivalent fraction, and/dy
using properties of operations and the
relationship betweeraddition and subtraction.

4.NO.2g1 Using a representation, decompose g
fraction into multiple copies of a unit fractigae.g.,
Ya=Yat+Yat+Ya).

4.NO.2h1 Add and subtract fractions with like
denominators of (2,3,4, or 8).

4.NO.2h2 Add and subtract fractions with like
denominators (2,3,4, or 8) using representations
4.NO.2h3 Solve word problems involving additiq
andsubtraction of fractions with like denominato
(2, 3,4, or8).

4 NF.B.3: Understand a fractiahb with a> 1 as a
sum of fractions 1.

4.NF.B.3a: Understand addition and subtracti
of fractions as joining and separating parts
referring to the same whole.

4.NF.B.3b: Decompose a fraction into a sum
fractions with the same denominator in more
than one way, recording each decomposition
by an equation. Justify decompositions, e.g.,
using a visual fraction model to build fractions
from unit fractionsExamples: 3/8 = 1/8 + 1/8 -
1/8;3/8=1/8+2/8;21/8=1+1+1/8=28/8]
8/8 + 1/8.

4.NF.B.3c: Add and subtract mixed numbers
with like denominators, e.g., by replacing eac
mixed number with an equivalent fraction,
and/or byusing properties of operations and
the relationship between addition and
subtraction.




d. Solve word problems involving addition an
subtractionof fractions referring to the same
whole and having likdenominators, e.g., by

using visual fraction models and equatidns

represent the problem.

4.NF.B.3d: Solve word problems involving
addition andsubtraction of fractions referring
to the same whole and having like
denominators, e.g., by using visual fraction
models and equations to represent the
problem.

(Repeat)Build fractions from unit fractions by
applying and extendingprevious understandings
of operations on whole numbers.

(Repeat)Build fractions from unit fractions by
applying and extendingpreviousunderstandings
of operations on whole numbers.

Standard- QR.C.12 Apply and extend previous
understandings of multiplication and division to
multiply and divide fractions.

4. Apply and extend previous understandings of
multiplication tomultiply a fraction by a whole
number.

a. Understand a fractioa/b as a multiple of
1/b. For example, use a visual fraction mode
represent 5/4 as the product 5 x (1/4),
recording the conclusion by the equation 5/4
5 x (1/4).

b. Understand a multiple af/b as a multiple of]
1/b, and use thisinderstanding to multiply a
fraction by a whole numbeFor example, use
a visual fraction model to express 3 x (2/5) a
x (1/5),recognizing this product as 6/5. (In
general, n x (a/b) fn x a)/b.)

c. Solve word problems involving multiplicati
of a fraction by avhole number, e.g., by using
visual fraction models and equatiotts
represent the problemFor example, if each
person at a party wikat 3/8 of a pound of
roast beef, andhere will be 5 people at the
party, how many pounds of roast beef will be
needed? Between whatvo whole numbers
does your answer lie?

No CCCs developed for these standards.

4.NF.B.4: Apply and extend previous
understandings of multiplication tmultiply a
fraction by a whole number.

4.NF.B.4a: Understand a fractiafb as a
multiple of 1/b. For example, use a visual
fraction model to represent 5/4 as the produc]
x (1/4), recording the conclusion by the
equation 5/4 =5 x (1/4).

4.NF.B.4b: Uterstand a multiple o&/b as a
multiple of 1/ and use this understanding to
multiply al8fraction by a whole numbeFor
example, use a visual fraction model to expre
3 x (2/5) as 6 x (1/5), recognizing this produc
as 6/5. (In general, n x (a/b) =%m)/b.)

4.NF.B.4c: Solve word problems involving
multiplication of a fraction by a whole number
e.g., by using visual fraction models and
equations to represent the problenfror
example, if each person at a party will eat 3/8
of a pound of roast beefnd there will be 5
people at the party, how many pounds of roas
beef will be needed? Between what two whol
numbers does your answer lie?

Understand decimal notation for fractions, and
compare decimafractions.

Understand decimal notation fofractions, and
compare decimafractions.

Standard- QR.C.10 Understand decimal notation
for fractions, and compare decimal fractions.

Grade 4 expectations in this strand are limited tc
fractions with denominators 2, 3, 4, 5, 6, 8, 10, 1




and 100. Studestwho can generate equivalent
fractions can develop strategies for adding
fractions with unlike denominators in general. Bl
addition and subtraction with unlike denominator
in general is not a requirement at this grade.

5. Express a fraction with denomaitor 10 as an
equivalent fraction withrdenominator 100, and usg
this technique to add two fractions witlespective
denominators 10 and 100For example, express
3/10 as 30/100, and add 3/10 + 4/100 = 34/100.

6. Use decimal notation for fractions with
denominators 10 or 100=or example, rewrite 0.6
as 62/100; describe a length as 0.62 meters; loc
0.62 on a number line diagram.

7. Compare two decimals to hundredths by
reasoning about their siz&ec@nize that
comparisons are valid only when the two decimg
refer to the same whole. Record the results of
comparisons with thesymbols>, =, or <, and justify
the conclusions, e.g., by using a visnaldel.

Measurement and Data 4.MD

Solve problems involving measurement and
conversion ofmeasurements from adrger unit to
a smaller unit.

4.NO.102 Find the equivalent decimal for a give
fraction.

4.SE.1h2 Identify the equivalent decimal for a
fraction

4.NO.101 Match a fraction with a denominator o
10 or 100 as a decimal (5/10 = .5).

4.NO.1pl Read, write or select decimals to the
tenths place.

4.NO.1p2 Read, write or select decimals to the
hundredths place.

5.NO.1cl1 Rewrite a fraction as a decimal.
5.NO.1c2 Rewrite a decimal as a fraction.

4.SE.1g3 Use =, <, or > to compare 2 desimal
(decimals in multiples of .10).

4.NO.1ql Compare two decimals to the tenths
place with a value of less than 1.

4.NO.1g2 Compare two decimals to the hundreg
place with a value of less than 1.

Solve problems involving measurement and
conversion ofmeasurements from a larger unit tg
a smaller unit.

4.NF.C.5: Express a fraction with denominator 1
as an equivalent fraction with denominator 100
and use this technique to add two fractions with
respective denominators 10 and 1@or example,
express 3/10 as 30/100, and add 3/10 + 4/100 =
34/100.

4.NF.G5: Use decimal notation for fractions with

denominators 10 or 100=or example, rewrite 0.6:
as 62/100; describe a length as 0.62 meters; loc
0.62 on a number line diagram.

4.NF.C.7: Compare two decimals to hundredths
reasoning about their 2e. Recognize that
comparisons are valid only when the two decimé
refer to the same whole. Record the results of
comparisons with the symbols >, =, or <, and jug
the conclusions, e.g., by using a visual model.

Statistical Reasoning

Standard- SR.C.5 Solve problems involving
measurement, conversion of measurement and
estimation of intervals of time, iquid volumes,
and masses of objects.

1. Know relative sizes of measurement units witl
one system of unitgrcluding km, m, cm; kg, g; Ib,
0z.; I, ml; hr, min, sec. Within a singlgstem of

measurement, express measurements in a large

unit interms of a smaller unit. Record

4.ME.1al Identify the appropriate units of
measurement for different purpes in a real life
context (e.g., measure a wall using feet, not
inches).

4.MD.A.1: Know relative sizes of measurement

units within one system of units including km, m,
cm; kg, g; Ib, oz.; I, ml; hr, min, sec. Within a sin
system of measurement, press measurements i
a larger unit in terms of a smaller unit. Record




measurement equivalents in a taaplumntable.
For example, know that 1 ft is 12 times as long &
in. Express the length of a 4 ft snake as 48 in.
Generate a conversion table for feet and inches
listing the number pairs (1.2), (2, 24), (3, 36), ...

2. Use the four operations to solve word problen
involving distancesntervals of time, liquid
volumes, masses of objects, and moneguding
problems involving simple fractions or decimals,
andproblems that require expissing
measurements given in a larger umtterms of a
smaller unit. Represent measurement quantities
usingdiagrams such as number line diagrams th
feature a measuremergcale.

4.ME.2f1 Complete a conversion table for length
and mass within a single system.

4.ME.1f3 Select appropriate units for
measurement: mass, length, angles.

4.ME.1g2 Solve word problsnasing perimeter
and area where changes occur to the dimension
of a figure

measurement equivalents in a twaplumn table.
For example, know that 1 ft is 12 times as long &
in. Express the length of a 4 ft snake as 48 in.
Generate a conversion table for feetd inches
fAdGAy3 GKS ydzyYo SNJ LI

4.MD.A.2: Use the four operations to solve word
problems involving distances, intervals of time,
liquid volumes, masses of objects, and money,
including problems involving simple fractioms
decimals, and problems that require expressing
measurements given in a larger unit in terms of §
smaller unit. Represent measurement quantities
using diagrams such as number line diagrams tf
feature a measurement scale.

(Repeat)Solveproblems involving measurement
and conversion omeasurements from a larger
unit to a smaller unit.

(Repeat)Solve problems involving measurement
and conversion omeasurements from a larger
unit to a smaller unit.

Standard- SR.C.7 Understantbncepts of
Geometric measurement: involving perimeter,
area, and volume.

3. Apply the area and perimeter formulas for
rectangles in real world anthathematical
problems.For example, find the width of a
rectangularroom given the area of the flooring
andthe length, by viewing the ardarmula as a
multiplication equation with an unknown factor.

4.ME.1g2 Solve word problems using perimeter
and area where changes occur to the dimension
of a figure.

4.ME.2h1 Apply the formulas for area and
perimeter to sale real world problems.

4.MD.A.3: Apply the area and perimeter formula
for rectangles in real world and mathematical
problems.For example, find the width of a
rectangular room given the area of the flooring
and the length, by viewing the aréarmula as a
multiplication equation with an unknown factor.

Represent and interpret data.

Represent and interpret data.

Standard- SR.C.6 Represent and interpret data.

4. Make a line plot to display a data set of
measurements in fractions af unit(1/2, 1/4, 1/8).
Solve problems involving addition and subtractig
of fractions by using information presented in lin
plots. For example, from a line plot find and
interpret the difference in length between the
longest and shortest specimens in an insect
collection.

No CCC developed for this standard.

4.MD.B.4: Make a line plot to display a data set |
measurements in fractions of a unit (1/2, 1/4, 1/8
Solve problems involving addition and subtractio
of fractions by using information presented in lin(
plots. For example, from a line plot find and
interpret the difference in length between the
longest and shortest specimens in an insect
collection.

Geometric measurement: understand concepts
angle and measurangles.

Geometric measurement: understandacepts of
angle and measurangles.

Standard- SR.C.8 Geometric measurement:
understand concept of angle and measure angle

5. Recognize angles as geometric shapes that g
formed wherever twarays share a common
endpoint, and understandoncepts of angle

measurement:

No CCC developed for this standard.

4.MD.C.5: Recognize angles as geometric shap
that are formed wherevetwo rays share a
common endpoint, and understand concepts of
angle measurement:




a. An angle is measured with reference to a
circle with its center athe common endpoint
of the rays, by considering the fractiontbe

circular arc between the points where the twg

rays intersecthe circle. An angléhat turns
through 1/360 of a circle is calledda2 y' S
RSAINBS |y3afSs¢
angles.

b. An angle that turns throughone-degree

angles is said to hawan angle measure of
degrees.

6. Measure angles in wheleumber degrees using

a protractor. Sketchangles of specified measure.

7. Recognize angle measure as additive. When
angle is decomposedto norroverlapping parts,
the angle measure of the whole is the swoifrthe
angle measures of the parts. Solve addition and
subtractionproblems to find unknown angles on
diagram in real world anchathematical problems,
e.g., by using an equation with a symbol thoe
unknown angle measure.

YR O

4.ME.2e4 Select appropriate tool foeasurement:
mass, length, angles.

4.ME.2e5 Construct a given angle.

4.ME.2e6 Measure right angles using a tool (e.g
angle ruler, protractor).

No CCC developed for this standard.

Geometry 4.G

Geometric Reasoning GR

Draw and identify lines and angles, and classify
shapes by propertiesf their lines and angles.

Draw and identify lines and angles, and classify
shapes by propertiesf their lines and angles.

4.Md.C.5a: An angle is measured with
reference to a circle with its center at the
common endpoint of the rays, by considering
the fraction of the circular arc between the
points where the two rays intersect the circle.
An angle that turns through 1/360 of a circle i
called a "onedegree angle," and can be used
measure angles.

4.MD.C.5b: An angle that turns through n ene
degree angles is said to have an angle meas
of ndegrees.

4.MD.C.6: Measure angles in whalember
degrees using a protractor. Sketch angles of
specified measure.

4.MD.C.7: Recognize angle measure as additive
When an angle is decomposed imon-
overlapping parts, the angle measure of the whqa
is the sum of the angle measures of the parts.
Solve addition and subtraction problems to find
unknown angles on a diagram in real world and
mathematical problems, e.g., by using an equati
with a symiol for the unknown angle measure.

Standard- GR.C.3 Draw and identify lines and
angles and classify shapes by properties of their
lines and angles.

1. Draw points, lines, line segments, rays, angle
(right, acute, obtuse)and perpendicular and
parallel lines. Identify these in twdimensional
figures.

4.GM.1j1 Recognize a point, line and line segme
rays in twedimensionafigures.

4.GM.1j2 Recognize perpendicular and parallel
lines in twedimensional figure.

4.GM.1j3 Recognize an angle in tdinensional
figures.

5.GM.1j1 Recognize parallel and perpendicular

lines within the context of twdimensional figures

4.G.A.1: Draw points, lines, line segments, rays,
angles (right, acute, obte3, and perpendicular
and parallel lines. Identify these in two
dimensional figures.




2. Classify twalimensionafigures based on the
presence or absence pfrallel or perpendicular
lines, or the presence or absence of anglea of
specified size. Recognize right triangles as a
category, and identifyight triangles.

3. Recognize a line of symmetry foia-
dimensional figure as a lireeross the figure such
that the figure can be folded along the lingo
matching parts. Identify lingymmetric figures and

draw lines osymmetry.

4.GM.1h2 Gssify twedimensional shapes based
on attributes (number of angles).

4.GM.1j4 Categorize angles as right, acute, or
obtuse.

4.GM.1k1 Recognize a line of symmetry in a figy

4.G.A.2: Classify twdimensional figures based ot
the presence or absence of parallel or
perpendicular lines, or the presence or absence
angles of a specified sizRecognize right triangleg
as a category and identify right triangles.

4.G.A.3: Recognize a line of symmetry for a-two
dimensionalfigure as a line across the figure suc
that the figure can be folded along the line into
matching parts. ldentify lingymmetric figures and
draw lines of symmetry.

1See Glossary, Table 2.

2Grade 4 expectations in this domain are limited to whole numbers less thequai to 1,000,000.
3Grade 4 expectations in this domain are limited to fractions w&hominators 23, 4, 5, 6, 8, 10, 12, and 100.

4Students who can generate equivalent fractions can develop strategies for adding fractions with unlike denominators inRyetraadition and subtraction
with unlike denominators in general is not a regument at this grade.

Operations and Algebraic Thinking

1 Write and interpret numerical expressions.

1 Analyze patterns and relationships.
Number and Operations in Base Ten
1 Understand the place value system.

Gradeb Mathematics

9 Perform operations with mukdigit whole numbers and with decimals to hundredths.

Number and Operations Fractions

1 Use equivalent fractions as a strategy to ashdi subtract fractions.
1 Apply and extend previous understandirgfanultiplication and division to multiply andlvidefractions.

Measurement and Data

1 Convert like measurement units within a giveeasurement system.

1 Represent and interpret data.

1 Geometric measurement: understand concepfs/olume and relate volume to multiplicatiand to addition.

Geometry

9 Graph pointon the coordinate plane to solwealworld and mathematical problems.
91 Classify twedimensional figures into categoriéssed on their properties.



Common Core State Standards

Core Content Connectors

Maine Learning Results

In Grade 5instructional time should focus on
three critical areas: (1Jeveloping fluency with
addition and subtraction of fractions, and
developing understanding of the multiplication of
fractions and of divisioof fractions in limited
cases (unit fractions divideby whole numbers
andwhole numbers divided by unit fractions); (2
extending division to 2ligit divisors, integrating
decimal fractions into the place value system an
developing understanding of operations with
decimals to hundredths, andeveloping fiency
with whole number and decimal operations; and
(3) developing understanding of volume.

(1) Students apply their understanding of fractiof
and fraction models toepresent the addition and
subtraction of fractions with unlike denominators
as equivalat calculations with like denominators.
They develop fluencin calculating sums and
differences of fractions, and make reasonable
estimates of them. Students also use the meanil
of fractions, ofmultiplication and division, and the
relationship between naltiplication anddivision to
understand and explain why the procedures for
multiplying anddividing fractions make sense.
(Note: this is limited to the case of dividingit
fractions by whole numbers and whole numbers
by unit fractions.)

(2) Students deelop understanding of why
division procedures workased on the meaning o
baseten numerals and properties of operations.
They finalize fluency with multligit addition,
subtraction, multiplicationand division. They
apply their understandings of modefor decimals,
decimal notation, and properties of operations tg
add and subtractlecimals to hundredths. They
develop fluency in these computations, améke

reasonable estimates of their results. Students




the relationshipbetween decimals and fracins,
as well as the relationship betwedinite decimals
and whole numbers (i.e., a finite decimal
multiplied by anappropriate power of 10 is a
whole number), to understand and explain

why the procedures for multiplying and dividing
finite decimals makeense. They compute
products and quotients of decimals to hundredth
efficiently and accurately.

(3) Students recognize volume as an attribute of
three-dimensionakpace. They understand that
volume can be measured by finding the total
number of samesizeunits of volume required to
fill the space withougaps or overlaps. They
understand that a 4unit by Z-unit by Zunit cube

is the standard unit for measuring volume. They
select appropriate unitsstrategies, and tools for
solving problems that involve gmating and
measuring volume. They decompose three
dimensional shapes and fineblumes of right
rectangular prisms by viewing them as
decomposed intdayers of arrays of cubes. They
measure necessary attributes of shapesider to
determinevolumes to solve real world and
mathematical problems.

Operations and Algebraic Thinking 5.0A

Write andinterpret numerical expressions.

Write and interpret numerical expressions.

Algebraic Reasoning

Standard- AR.C.7 Write and interpret numerical
expressions.

1. Use parentheses, brackets, or braces in
numerical expressions, arvaluate expressions
with these symbols.

2. Write simple expressions that record
calculations with numbers, andterpret

numerical expressions without evaluating them.
ForexampleSELINB&aa G(KS OFf O
0§KSYy Ydz GALX @ Redgnizéthat 33
x (18932 + 921) is three times as large as 18937

5.SE.lal Given a real world problem, write an
equation using 1 set of parentheses.

No CCC developed for this standard.

5.0AA.1: Use parentheses, brackets, or braces
numerical expressions, and evaluate expression
with these symbols.

5.0A.A.2: Write simple expressions that record
calculations with numbers and interpret numeric
expressions without evaluating therRor exanple,
SELINB&aa GKS OFft Odzt I 441
08 HéE & H E o6y b TOO®
921) is three times as large as 18932 + 921,




921,without having to calculate the indicated sur
or product.

without having to calculate the indicated sum or
product.

Analyze patterns andelationships.

Analyze patterns and relationships.

Standard- AR.C.8 Identify, explain, generate ang
analyze patterns.

3. Generate two numerical patterns using two
given rules. Identifapparent relationships
between corresponding terms. Forondered

pairs consisting of corresponding terms from the
two patterns, andyraph the ordered pairs on a
coordinate planeFor example, given thedzt S
0¢ YR GKS a0FNIAYy3 VY
a! RR c ¢ staftiggRumiet & generaterms
in the resulting sequences, and obsdhad the
terms in one sequence are twice the correspond
terms in theother sequence. Explain informally
why this is so.

Number and Operations in Base Ten 5.NBT

Understand the place value system.

5.PRF.1b1l Given 2 patterns involving the same
context (e.g., collecting marbles) detérma the
first 5 terms and compare the values.
5.PRF.1b2 When given a line graph representin
two arithmetic patterns, identify the relationship
between the two

5.PRF.2b1 Generate or select a comparison
between two graphs from a similar situation.
5.NO.3b1Use up to two rules to verify provided
responses or select correct answers (e.g., rules:
+2 and table lists pairs, 4:5, 7:7, and 10:9).

Understand the place value system.

5.0A.B.3: Generate two numerical patterns usin
two given rules. Identify apparent relationships
between corresponithg terms. Form ordered pair
consisting of corresponding terms from the two
patterns and graph the ordered pairs on a
coordinate planeFor example, given the rule "Ad
3" and the starting number 0, and given the rule
"Add 6" and the starting number O, gerate terms
in the resulting sequences, and observe that the|
terms in one sequence are twice the correspond
terms in the other sequence. Explain informally
why this is so.

INGrbenana operationsinase TenmISNE T L

Standard- QR.C.8 Understand the place value
system.

1. Recognize that inraulti-digit number, a digit in
one place represent$0 times as much as it
represents in the place to its right and 1/10 of
what it represents in the place to its left.

2. Explain patterns in the number of zeros of the
product whenmultiplying a number bypowers of
10, and explain patterns in th@acement of the
decimal point when a decimal is multiplied or
divided by a power of 10. Use whetember
exponents to denotg@owers of 10.

3. Read, write, and compare decimals to
thousandths.

a. Read andvrite decimals to thousandths
using basdéen numeralsnumber names, and
expanded form, e.g., 347.392 = 3 x 100 + 4
10+7 x1+3x(1/10) + 9 x (1/100) + 2 x

1/1000).

No CCC developed for this standard.

6.NO.1il Identify what an exponent represents
(e.g., 83=8x8x8).

5.NO.1b1 Read, write, or select a decimal to the|
hundredths place.

5.NO.1b2 Read, write or select a decimal to the
thousandths place.

5.NO.1b3 Compare two decimals to the
thousandths place with a value of less than 1.

5.NBT.A.1: Recognize that in a mdigit number,
a digit in one place represents 10 times as mucl
it represents in the plee to its right and 1/10 of
what it represents in the place to its left.

5.NBT.A.2: Explain patterns in the number of ze
of the product when multiplying a number by
powers of 10, and explain patterns in the
placement of the decimal point when a decinsl
multiplied or divided by a power of 10. Use whol
number exponents to denotpowers of 10.

5.NBT.A.3: Read, write, and compare decimals {
thousandths.

5.NBT.A.3a: Read and write decimals to
thousandths using basten numerals, number
names, and exgnded form, e.g., 347.392 = 3
100 +4 x10+7x1+3x(1/10) + 9 x (1/10¢
2 x (1/1000).




b. Compare two decimals to thousandths
based on meanings of ttdigits in each plag,
using >, =, and < symbols to record the resul
of comparisons.

4. Use place value understanding to round
decimals to any place.

5.NO.1b4 Roundecimals to the next whole
number.

5.NO.1b5 Round decimals to the tenths place.
5.NO.1b6 Round decimals to the hundredths plg

5.NBT.A.3b: Compare two decimals to

thousandths based on meanings of the digits
each place, using >, =, and < symbols to recq
the results of comparisons.

5.NBT.A.4: Use place value understanding to ro
decimals to any place.

Perform operations with multidigit whole
numbers and withdecimals to hundredths.

Perform operations with multidigit whole
numbers and withdecimals to hundredths.

Standard- QR.C.7 Use place value understandin
and properties of operations to perform mukHi
digit arithmetic with whole numbers and
decimals to hundredths.

5. Fluently multiply multdigit whole numbers
using the standardlgorithm.

6. Find wholenumber quotients of whole numbers
with up to fourdigit dividends and twedigit

divisors, using strategies based on plaakie, the
properties of operations, and/or the relationship
betweenmultiplication and division. lllustrate ang
explain the calculation bysing equations,
rectangular arrays, and/or area models.

7. Add, subtract, multiply, and divide decimals tg
hundredths, usingoncrete models or drawings
and strategies based on place valpegperties of
operations, and/or the relationshipetween
addition andsubtraction; relate the strategy to a
written method and explain theeasoning used.

Number and Operations Fractions 5.NF

Use equivalent fractions as a strategy to add an
subtract fractions.

No CCC developed for this standard.

5.NO.2a3 Find whole number quotients up to tw:
dividends and two divisors.

5.NO.2a4 Find whole numbguotients up to four
dividends and two divisors.

5.NO.2a5 Solve word problems that require
multiplication or division.

5.NO.2c1 Solve 1 step problems using decimals

Quantitative Reasoning

Use equivalent fractions as a strategy to add an
subtract fractions.

5.NBT.B.5: Fluently multiply muttigit whole
numbers using the standard algorithm.

5.NBT.B.6: Find wholeumber quotients of whole
numbers with up to fowdigit dividends and two
digit divisors, using strategies based on place
value, properties of operations, and/or the
relationship between multiplication and division.
lllustrate and explia the calculation by using
equations, rectangular arrays, and/or area mode

5.NBT.B.7: Add, subtract, multiply, and divide
decimals to hundredths, using concrete models
drawings and strategies based on place value,
properties of operations, money dror the
relationship between addition and subtraction;
relate the strategy to a written method and
explain the reasoning used.

Standard- QR.C.11 Use equivalefiactions as a
strategy to add and subtract fractions.

1. Add and subtract fractions with unlike
denominators (including mixegumbers) by
replacing given fractions with equivalent fraction

in such a way as to produce an equivalent sum ¢

5.NO.2b1 Add and subtract fractions with unlike
denominators by replacing fractions with
equivalent fractions (identical denominators).

5.NF.A.1: Add and subtract fractions with unlike
denominators (including mixed numbers) by

replacing given fractions with equivalent fraction
in such a way as to produce an equivalent sum ¢




difference of factionswith like denominatorsFor
example, 2/3 + 5/4 = 8/12 + 15/12 = 23/12. (In
general, a/b + c¢/d = (ad + bc)/bd.)

2. Solve word problems involving addition and
subtraction of fractiongeferring to the same
whole, including cases of unlikkenominators,
e.g., by using visual fraction models or equation
to represent theproblem. Use benchmark
fractions and number sense of fractiotts
estimate mentally and assess the reasonablene
of answersForexample, recognize an incorrect
result 2/5 +1/2 = 3/7, by observing the/7 < 1/2.

5.NO.2b2 Add or subtract fractions with unlike
denominators.

5.NO.2c2 Solveard problems involving the
addition, subtraction, multiplication or division of
fractions.

difference of fractions with like denominatorisor
example, 2/3+ 5/4 = 8/12 + 15/12 = 23/12. (In
general, a/b + c¢/d = (ad + bc)/bd.)

5.NF.A.2: Solve word problems involving additio
and subtraction of fractioneeferring to the same
whole, including cases of unlike denominators,
e.g., by using visual fraction modelsequations
to represent the problem. Use benchmark
fractions and number sense of fractions to
estimate mentally and assess the reasonablene:
of answersFor example, recognize an incorrect
result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2

Apply andextend previous understandings of
multiplication anddivision to multiply and divide
fractions.

Apply and extend previous understandings of
multiplication anddivision to multiply and divide
fractions.

Standard- QR.C.12 Apply and extend previous
understandings of multiplication and division to
multiply and divide fractions Students able to
multiply fractions in general can develop strategi
to divide fractions in general, by reasoning abou
the relationship between multiplication and
division. Bit division of a fraction by a fraction is
not a requirement at this grade.

3. Interpret a fraction as division of the numeratd
by the denominatoa/b =a +b). Solve word
problems involving division of wholeimbers
leading to answers in the form &factions or
mixed numberse.g., by using visual fraction
models or equations to represent throblem.For
example, interpret 3/4 as the result of dividing 3
4, notingthat 3/4 multiplied by 4 equals 3, and
that when 3 wholes are sharedjually amongt
people each person has a share of size 3/4. If 9
peoplewant to share a 5gpound sack of rice
equally by weight, how marnyounds of rice shoul
each person get? Between what two whole
numbersdoes your answer lie?

4. Apply and extend previous understamgls of
multiplication tomultiply a fraction or whole
number by a fraction.

No CCC developed for this standard.

5.NO.2b3 Multiply or dividigactions.

5.NF.B.3: Interpret a fraction as division of the
numerator by the denominatora{b =a +b). Solve
word problems involving division of whole
numbers leading to answers in the form of
fractions or mixed numbers, e.g., by using visual
fraction models or equations to represent the
problem.For example, interpret 3/4 as the result
dividing 3 by4, noting that 3/4 multiplied by 4
equals 3, and that when 3 wholes are shared
equally among 4 people each person has a shar
size 3/4. If 9 people want to share apound sack
of rice equally by weight, how many pounds of ri
should each person geBetween what two whole
numbers does your answer lie?

5.NF.B.4: Apply and extend previous
understandings of multiplication to multiply a
fraction or whole number by a fraction.




a. Interpret the productd/b) xq asa parts of a
partition of g into b equal parts; equivalently,
as the result of a sequence gperationsa x q
+h. For example, use a visdedction model to
show (2/3) x 4 = 8/3, and create a story cont
for this equation. D¢he same with (2/3) x
(4/5) = 8/15. (In general, (a/b) x (c/d) = ac/bd

b. Find the area of a rectangle with fractional
side lengths by tiling with unit squaresf the
appropriate unit fraction side lengths, and
show that the area is the same as would be
found by multiplyinghe side lengths. Multiply
fractional side lengths to find areas of
rectangles, and represent fraction products g
rectangular areas.

5. Interpret multiplication as scaling (resizing), by

a. Comparing the size of a product to the siz
of one factor orthe basis of the size of the
other factor, without performing the
indicated multiplication.

b. Explaining why multiplying a givanmber
by a fraction greatethan 1 results in a produc
greater than the given numbérecognizing
multiplication by whole numbers greater than
1 asa familiar case); explaining why
multiplying a given number by fraction less
than 1 results in a produamaller than the
givennumber; and relating the principle of
fraction equivalence/ b = (nxa)/(nxb) to the
effect of multiplyinga/b by 1.

6. Solve real world problems involving
multiplication of fractions andnixed numbers,

5.PRF.1lal Determine whether the product will
increase or decrease based on the multiplier.

5.PRF.1a2 Determine whether or not the quotier]

will increase or decrease based on the divisor.

No CCdeveloped for this standard.

5.NF.B.4a: Interpret the produc/(p) xq asa
parts of a partition ofj into b equal parts;
equivalently, as the result of a sequence of
operationsa x g +b. For example, use a visual
fraction model to show (2/3) x 4 = 8/3, and
create a story context for this equation. Do th
same with (2/3) x (4/5) = 8/15. (In general,
(a/b) x (c/d) = (ac)/(bd).

5.NF.B.4b: Find the area of a rectangle with
fractional side lengths by tiling it with unit
squares of the appropriate unit fraction side
lengths and show that the area is the same a
would be found by multiplying the side lefgt
Multiply fractional side lengths to find areas o
rectangles and represent fraction products as
rectangular areas.

5.NF.B.5: Interpret multiplication scaling (resizin
by:

5.NF.B.5a: Comparing the size of a product t
the size of one factor othe basis of the size of]
the other factor, without performing the
indicated multiplication.

5.NF.B.5b: Explaining why multiplying a giver
number by a fraction greater than 1 results in
product greater than the given number
(recognizing multiplication by wih® numbers
greater than 1 as a familiar case); explaining
why multiplying a given number by a fraction
less than 1 results in a product smaller than t
given number; and relating the principle of
fraction equivalence/b = (h x a)/(n x b) to the
effect ofmultiplyinga/b by 1.

5.NF.B.6: Solve real world problems involving
multiplication of fractions and mixed numbers,




e.g., by using visual fractionodels or equations
to represent the problem.

7. Apply and extend previous understandings of
division to divide unifractions by whole numbers
and whole numbers by unit fractiors.

a. Interpret division of a unit fraction by a nor
zero whole numbeand compute such

quotients.For example, create a story contex
for (1/3) + 4, and use a visual fraction model
show the quotientUse the relationship

between multiplication and division to explair
that (1/3) + 4 = 1/12 because (1/12) x 4 = 1/3

b. Interpret division of a whole number by a
unit fraction, andcompute such quotientd-or
example, create a story context #r- (1/5),
and use a visual fraction model to show the
quotient. Usehe relationship between
multiplication and division to explaihat

4 + (1/5) = 20 because 20 x (1/5) = 4.

c. Solve real world problems involving divisig
of unit fractions bynon-zero whole numbers
and division of whole numbers by unit
fractions, e.g., by using visual fraction model
and equations taepresent the poblem.For
example, how much chocolate will eguérson
get if 3 people share 1/2 Ib of chocolate
equally? How mang/3-cup servings are in 2
cups of raisins?

Measurement and Data 5.MD

Convert like measurement units within a given
measurement system.

6.NO.2c4 Solve word problems involving the
addition, subtraction, multiplication or division of
fractions.

Convert like measurement units within a given
measurement system.

e.g., by using visual fraction models or equation
to represent the problem.

5.NF.B.7: Apply and extend previous
understandings of division to divide unit fractions
by whole numbers and whole humbers by unit
fractions.

5.NF.B.7a: Interpret division of a unit fraction
by a nonzero whole number and compute suc
quotients.For example, create a story context
for (1/3)+ 4, and use a visual fraction model t
show the quotient. Use the relationship

between multiplication and division to explain
that (1/3) + 4 = 1/12 because (1/12) x 4 = 1/3

5.NF.B.7b: Interpret division of a whole numb
by a unit fraction and computsuch quotients.
For example, create a story context for 4 +
(1/5), and use a visual fraction model to show
the quotient. Use the relationship between
multiplication and division to explain that 4 +
(1/5) = 20 because 20 x (1/5) = 4.

5.NF.B.7c: Solve reabrld problems involving
division of unit fractions by nemero whole
numbers and division of whole numbers by u
fractions, e.g., by using visual fraction models
and equations to represent the problerfor
example, how much chocolate will each pers
get if 3 people share 1/2 Ib of chocolate
equally? How many 1/8up servings are in 2
cups of raisins?

StatisticalReasoning

Standard- SR.C.5 Solve problems involving
measurement, conversion of measurement and
estimation of intervals of time, liquid volumes,
and masses of objects.

1. Convert among differerdized standard
measurement units within given measurement

5.ME.1b1 Convert measurements of time.

5.MD.A.1: Convert among differesized standard
measurement units within a given measurement




system (e.g., convert 5 cm to 0.05 m), and use
theseconversions in solving muistep, real world
problems.

5.ME.1b2 Convert standard measurements of
length.

5.ME.1b3 Convert standard measurements of
mass.

5.ME.2al Solve problems involving conversions
standard measurement units when finding area,
volume, time lapse, or mass.

system (e.g., convert 5 cm to 0.05 m), and use
these conversions in solving mestiep, real world
problems.

Represent and interpret data.

Represent and interpret data.

Standard- SR.C.6 Represent and interpret data.

2. Make a line plot to display a data set of
measurements in fractions af unit (1/2, 1/4, 1/8).
Use operations ofractions for this grade to solve
problems involving information presented in line
plots. For examplegiven different measurements
of liquid in identical beakers, find tlaenount of
liquid each beaker would contain if the total
amount in all thebeakers vere redistributed
equally.

5.DPS.1cl Collect and graph data: bar graph, lir
plots, picture graph (e.g., average height among
classrooms, # of boys and girls).

5.MD.B.2: Make a line plot to display a data set {
measurements in fractions of a unit (1/2/4, 1/8).
Use operations on fractions for this grade to sol
problems involving information presented in line
plots. For example, given different measurement
of liquid in identical beakers, find the amount of
liquid each beaker would contain if the tbta
amount in all the beakers were redistributed
equally.

Geometric measurement: understand concepts
volume and relatevolume to multiplication and
to addition.

Geometric measurement: understand concepts
volume and relatevolume to multiplication and
to addition.

Standard- SR.C.7 Understand concepts of
Geometric measurement: involving perimeter,
area, and volume.

3. Recognize volume as an attribute of solid figu
and understandoncepts of volume measuremern

a.Acubewiti ARS f Sy3adK m
Odz0 S>¢ Aaday¥y 3 ROde@A & I
volume, and can be used to measure volume

b. A solid figure which can be packed withou
gaps or overlapasingn unit cubes is said to
have a volume o cubic units.

4. Measire volumes by counting unit cubes, usin
cubic cm, cubic irgubic ft, and improvised units.

No CCC developed for this standard.

5.ME.2b1 Use filling and multiplication to
determine volume.

5.MD.C.3: Recognize volume as an attribute of
solid figures and understand concepts of volume
measurement.

5.MD.C.3a: A cube with side length 1 unit,
called a "unit cube," is said to have "one cubi
unit" of volume, and can besed to measure
volume.

5.MD.C.3b: A solid figure which can be packe
without gaps or overlaps using n unit cubes ig
said to have a volume afcubic units.

5.MD.C.4: Measure volumes by counting unit
cubes, using cubic cm, cubic in, cubic ft, and-nol
stardard units.




5. Relate volume to the operations of
multiplication and addition andolve real world
and mathematical problems involving volume.

a. Find the volume of agit rectangular prism
with whole-numberside lengths by packing it
with unit cubes, and show that thelume is
the same as would be found by multiplying th
edgelengths, equivalently by multiplying the
height by the area of thbase. Represent
threefold wholenumber products as volumes
e.g., to represent the associative property of
multiplication.

b. Apply the formula¥ =1 xw xhandV=b x
h for rectangularmprisms to find volumes of
right rectangular prisms with wholeumber
edge lengthsn the context of solving real
world andmathematical problems.

c. Recognize volume as additive. Find volum
of solid figurecomposed of two non
overlapping right rectangular prisms bgding
the volumes of the notoverlapping parts,
applying thigechnique to solve real world
problems.

Geometry 5.G

Graph points on the coordinate plane to solve
real-world and mathematical problems.

No CCC developed for this standard.

5.ME.2b2 Apply formula to solve one step
problems involving volume.

Graph points on thecoordinate plane to solve
real-world and mathematical problems.

5.MD.C.5: Relate volume to the operations of
multiplication and addition and solve real world
and mathematical problems involving volume.
When finding volumes of objects answers will be
cubic units.

5.MD.C.5a: Find the volume of a right
rectangular prism with wholeumber edge
lengths by packing it with unit cubes and sho
that the volume is the same as would be foun
by multiplying the edge lengths, equivalently
multiplying the height by the area of the base
Represent threefold wholaumber products as
volumes, e.g., to represent the associative
property of multiplication.

5.MD.C.5b: Apply the formulasé=1 xw x h and
V=B xh (whereB stands for the area of the
base) for rectangular prisms to find volumes ¢
right rectangular prisms with wholeumber
edge lengths in the context of solving real
world and mathematical problems.

5.MD.C.5c: Recognize volume as additive. Fi
volumes of stid figures composed of two nen
overlapping right rectangular prisms by addin
the volumes of the notoverlapping parts,
applying this technique to solve real world
problems.

Geometric Reasoning

Standard- GR.C.4 Graph points on the coordinat
plane to solve realvorld and mathematical
problems.

1. Use a pair of perpendicular number lines, call
axes, to define aoordinate systemith the
intersection of the lines (the origimrranged to
coincide with the 0 on each line and a given poir
in the plane located by using an ordered pair of
numbers, called itsoordinates. Understand that
the first number indicates how far tivavel from

5.GM.1cl Locate the x agdaxis on a graph.
5.GM.1c2 Locate points on a graph.
5.GM.1c3 Use order pairs to graph given points.

5.G.A.1: Use a pair of perpendicular number line
called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged
to coincide with the 0 on each line and a given
point in the plane located by using an ordered p:
of numbers, called its coordinates. Understand
that the first number indicates how far to travel




the origin in the direction of one axis, and the
secondnumber indicates how far to travel in the
direction of the secondxis, with the convention
that the names of the two axes and the
coordinates correspond (e.gaxis andk-
coordinate,y-axis andy-coordinate).

2. Represent real world and mathematical
problems by graphing pointa the first quadrant
of the coordinate plane, and interpret coordinate
values of points in the context of the situation.

6.GM.1c6 Find coordinate values of points in the
context of a situation.

from the origin in the direction of one axis, and tf
second number indicates how far to travel in the
direction of the second axis, with the convention
that the mames of the two axes and the
coordinates correspond (e.gaxis andk-
coordinate,y-axis andy-coordinate).

5.G.A.2: Represent real world and mathematica
problems by graphing points in the first quadrant
of the coordinate plane and interpret coordinate
values of points in the context of the situation.

Classify twedimensional figures into categories
based on theirproperties.

Classify twedimensional figures into categories
based on theirproperties.

Standard- GR.C.2 Analyze, compare, create, an
compose shapes based on their attributes.

3. Understand that attributes belonging to a
category of twedimensionafigures also belong tg
all subcategories of that categotyor example, all
rectangles have four right angles and squares a
rectangles, so all squares have four right angles

4. Classify twalimensional figures in a hierarchy
based on properties.

5.GM.1al Recognize properties of simple plane
figures.

5.GM.1b1 Distinguish plane figures by their
properties.

5.G.B.3: Understand that attributes belonging to
category of twedimensional figures also belong t
all subcategories of that categorfyor example, all
rectangles have four right angles and squares a
rectangles, so all squares have four right angles

5.G.B.4: Classify twdimensional figures in a
hierarchy based on properties. (e.qg., all rectang|
are parallelograms, because they are all
quadrilaterals with two pairs of opposite sides
parallel.)

1Students able to multiply fractions in general a®velop strategies to divide fractioms general, by reasoning about the relationship between multiplication
anddivision. But division of a fraction by a fraction is not a requirement at this grade.

*Mathematics in grades ® have been consolidated into a grade spaWhile the CCSS and CCC break standards out into grade levels, the MLR focus on a

Grade Span-® Mathematics

grade span.Due to courses and the structure of teaching mathematics, the Maine Learning Results do not designate the gradefathehstandard is
taught, rather performance expectations show what the standard looks like across the grade span.

Grade 6 Overview
Ratios and Proportional Relationships

1 Understand ratio concepts and use rate@asoning to solve problems.

The Number Sysim

1 Apply and extend previous understandings of multiplication and division to divide fractions by fractions.



1 Compute fluently with multdigit numbers and find common factors and multiples.

1 Apply and extend previous understandings of numbers to the sysfaational numbers.
Expressions and Equations

1 Apply and extend previous understandings of arithmetic to algebraic expressions.

1 Reason about and solve owariable equations and inequalities.

1 Represent and analyze quantitative relationships betwdependent and independent variables.
Geometry

1 Solve realvorld and mathematical problems involving area, surface area, and volume.
Statistics and Probability

1 Develop understanding of statistical variability.

1 Summarize and describe distributions.

Grade 7 @erview
Ratios and Proportional Relationships

1 Analyze proportional relationships and use them to solve-weald and mathematical problems.
The Number System

1 Apply and extend previous understandings of operations with fractions to add, subtract, maltiglgjvide rational numbers.
Expressions and Equations

9 Use properties of operations to generate equivalent expressions.

1 Solve realife and mathematical problems using numerical and algebraic expressions and equations.
Geometry

1 Draw, construct andescribe geometrical figures and describe the relationships between them.

1 Solve realife and mathematical problems involving angle measure, area, surface area, and volume.
Statistics and Probability

9 Use random sampling to draw inferences aboyiogulation.

91 Draw informal comparative inferences about two populations.

1 Investigate chance processes and develop, use, and evaluate probability models.

Grade 8 Overview
The Number System
1 Know that there are numbers that are not rational, and approximatar by rational numbers.
Expressions and Equations
1 Work with radicals and integer exponents.
1 Understand the connections between proportional relationships, lines, and linear equations.
1 Analyze and solve linear equations and pairs of simultaneous lineatiegs.
Functions



91 Define, evaluate, and compare functions.

9 Use functions to model relationships between quantities.
Geometry

1 Understand congruence and similarity using physical models, transparencies, or geometry software.

1 Understand and apply the Pythagamn Theorem.

1 Solve realvorld and mathematical problems involving volume of cylinders, cones and spheres.
Statistics and Probability

1 Investigate patterns of association in bivariate data.

Common Core State Standards Core Content Connectors Maine Learning Results

Mathematics | Grade 6

In Grade 6, instructional time should focus on fo
critical areas: (1¢onnecting ratio and rate to
whole humber multiplication and divisicand
using concepts of ratio and rate to solve problen
(2) completingunderstanding of division of
fractions and extending the notion of numbier
the system of rational numbers, which includes
negative numbers(3) writing, interpreting, and
using expressions and equations; and (4)
developing understanding of statistical thing.

(1) Students use reasoning about multiplication
and division to solveatio and rate problems abou
quantities. By viewing equivalent ratiasd rates
as deriving from, and extending, pairs of rows (0
columns) inthe multiplication table, and by
analyzing simple drawings that indicate
relative size of quantities, students connect their
understanding omultiplication and division with
ratios and rates. Thus students expand soepe
of problems for which they can use multiplicatior]
and divisim to solve problems, and they connect
ratios and fractions. Students solvevade variety
of problems involving ratios and rates.

(2) Students use the meaning of fractions, the
meanings of multiplicatioand division, and the
relationship between multiptiation and division to




understand and explain why the procedures for
dividing fractions makeense. Students use thesg
operations to solve problems. Students extend
their previous understandings of number and the
ordering of numbergo the full system ofational
numbers, which includes negative rational
numbers, and in particular negative integers. Th
reason about the ordeand absolute value of
rational numbers and about the location of point
in all four quadrants of the coordinate plane.

(3) Studentsunderstand the use of variables in
mathematical expression$hey write expressions
and equations that correspond to given situation
evaluate expressions, and use expressions and
formulas to solve problem&tudents understand
that expressions in diffent forms can be
equivalent,and they use the properties of
operations to rewrite expressions aguivalent
forms. Students know that the solutions of an
equation are thevalues of the variables that makg
the equation true. Students use properties
operations and the idea of maintaining the
equality of both sides adn equation to solve
simple onestep equations. Students construct ar
analyze tables, such as tables of quantities that
in equivalent ratiosand they use equations (such
as X=Yy) to describe relationships between
quantities.

(4) Building on and reinforcing their understandif
of number, studentdegin to develop their ability
to think statistically. Students recognize thadata
distribution may not have a definite center and
that different ways tameasure center yield
different values. The median measures center ir
the sense that it is roughly the middle value. The
mean measures center in treense that it is the
value that each data point would take on if the
total of the data values were redistributed equally




and also in the sense that it idhalance point.
Students recognize that a measure of variability
(interquartilerange or mean absolute deviation)
can also be useful for summarizidgta because
two verydifferent sets of data can have the same
mean andmedian yet be distinguished by their
variability. Students learn to descrila&d
summarize numerical data sets, identifying
clusters, peaks, gaps, asgmmetry, considering
the context in which the data wercollected.
Students in Grade 6 also build on their work with
area in elementargchool by reasoning about
relationships among shapes to determine area,
surface area, and volume. They find areas of rig
triangles, other trianglesand special quadrilatefs
by decomposing these shapes, rearranging
removing pieces, and relating the shapes to
rectangles. Using thesaethods, students discuss
develop, and justify formulas for areastdfingles
and parallelograms. Students find areas of
polygons and sugiceareas of prisms and pyramid
by decomposing them into pieces whasea they
can determine. They reason about right
rectangular prismsvith fractional side lengths to
extend formulas for the volume of a right
rectangular prism to fractional side lengthThey
prepare for work orscale drawings and
constructions in Grade 7 by drawing polygons in
the coordinate plane.

Mathematics | Grade 7

In Grade 7, instructional time should focus on fo
critical areas: (19leveloping understanding of ang
applying prgortional relationships(2) developing
understanding of operations with rational
numbers andvorking with expressions and linear
equations; (3) solving problensvolving scale
drawings and informal geometric constructions,
andworking with two and threedimensional
shapes to solve problemsvolving area, surface




area, and volume; and (4) drawing inferences
aboutpopulations based on samples.

(1) Students extend their understanding of ratios
and developunderstanding of proportionality to
solve singleand multistep problemsStudents
use their understanding of ratios and
proportionality to solvea wide variety of percent
problems, including those involving discounts,
interest, taxes, tips, and percent increase or
decrease. Students solyeoblems aboutcale
drawings by relating corresponding lengths
betweenthe objects or by using the fact that
relationships of lengths within apbject are
preserved in similar objects. Students graph
proportionalrelationships and understand the un
rate informally as a measure of theteepness of
the related line, called the slope. They distinguis
proportionalrelationships from other
relationships.

(2) Students develop a unified understanding of
number, recognizinfractions, decimals (that have
a finite or a repeating decimakpresentation), and
percents as different representations of rational
numbers. Students extend addition, subtraction,
multiplication, and divisiomo all rational numbers,
maintaining the properties of operations and the
relationships between addition and subtraction,
and multiplication andlivision. By applying these
properties, and by viewing negative numbdars
terms of everyday contexts (e.g., amounts owed
temperatures belowzero), students explain and
interpret the rules ér adding, subtracting,
multiplying, and dividing with negative numbers.
They use the arithmetiof rational numbers as
they formulate expressions and equations in one
variable and use these equations to solve
problems.




(3) Students continue their work thiarea from
Grade 6, solving probleniisvolving the area and
circumference of a circle and surface area of thr
dimensionabbjects. In preparation for work on
congruence and similariip Grade 8 they reason
about relationships among twdimensional
figuresusing scale drawings and informal
geometric constructions, and they gdamiliarity
with the relationships between angles formed by
intersectinglines. Students work with three
dimensional figures, relating them to two
dimensionafigures by examinig crosssections.
They solve realvorld and mathematical problems
involving area, surface area, and volumevab-
and threedimensional objects composed of
triangles, quadrilateralgolygons, cubes and righ
prisms.

(4) Students build on their previousork with
single data distributions toompare two data
distributions and address questions about
differencesbetween populations. They begin
informal work with random sampling generate
data sets and learn about the importance of
representativesamplesfor drawing inferences.

Mathematics | Grade 8

In Grade 8, instructional time should focus on
three critical areas: (1) formulatirend reasoning
about expressions and equations, including
modeling an association bivariate data with a
linear equation, ad solving linear equations and
systemsof linear equations; (2) grasping the
concept of a function and using functiotts
describe quantitative relationships; (3) analyzing
two- and threedimensionakpace and figures
using distance, anglsimilarity, and congruence,
andunderstanding and applying the Pythagorea
Theorem.




(1) Students use linear equations and systems @
linear equations to represengnalyze, and solve &
variety of problems. Students recognize equatio
for proportions §/x=m ory=mx) as special linea
equations ¥ =mx+b), understanding that the
constant of proportionalityrf) is the slope, and
the graphsare lines through the origin. They
understand that the slopenf) of a line is a
constant rate of change, so thdtthe input orx-
coordinate changes by an amoufstthe output or
y-coordinate changes by the amoumt:A.
Students also use a lineaguation to describe the
association between two quantities in bivariate
data (suchas arm span vs. height for studentsain
classroom). At this grade, fitting the modahd
assessing its fit to the data are done informally.
Interpreting the model in theontext of the data
requires students to express a relationship
between the twoquantities in question and to
interpret conponents of the relationship (such as
slopeandy-intercept) in terms of the situation.
Students strategically choose and efficiently
implement procedures to solve lineaguations in
one variable, understanding that when they use
the properties ofequalityand the concept of
logical equivalence, they maintain the solutions
the original equation. Students solve systems of
two linear equations in two variablesd relate
the systems to pairs of lines in the plane; these
intersect, are parallel, care thesame line.
Students use linear equations, systems of linear
equations, lineafunctions, and their
understanding of slope of a line to analyze
situations and solvproblems.

(2) Students grasp the concept of a function as @
rule that assigns to each inpakactly one output.
They understand that functions describe situatio
where onequantity determines another. They ca
translate among representations and partial




representations of functions (noting that tabular
and graphical representatiomaay be partal
representations), and they describe how aspects
the function arereflected in the different
representations.

(3) Students use ideas about distance and angle
how they behave underanslations, rotations,
reflections, and dilations, and ideas about
congruence angimilarity to describe and analyz€
two-dimensional figures and to solve problems.
Students show that the sum of the angles in a
triangle is the angle formed bystraight line, and
that various configurations of lines give rise to
similar rianglesbecause of the angles created
when a transversal cuts parallel lines. Students
understand the statement of the Pythagorean
Theorem and its converse, and caxplain why the)
Pythagorean Theorem holds, for example, by
decomposing a&quare in two dierent ways. They
apply the Pythagorean Theorem to find distance
between points on the coordinate plane, to find
lengths, and to analyze polygor&tudents
complete their work on volume by solving
problems involving conesylinders, and spheres.

Ratios and Proportional Relationships RP

Understand ratio concepts and use ratio
reasoning to solveproblems.

Understand ratio concepts and use ratio
reasoning to solveproblems.

Quantitative Reasoning

Standard- QR.EA.1 Understand ratio and rate
concepts and use ratio and rate reasoning to
solve problems.

6.RP1. Understand the concept of a ratio and us
ratio language to descrike ratio relationship
between two quantitiesC2 NJ SE Il YLX S
of wings to beaks in the bird house at the zoo wz:
2:1,because fd S NE H gAy3Ia
GC2NJ SOSNE @20S candidatR & |
NEOSAGSR ySINIeé& G§KNBS

6.RP2. Understand the concept of a unit raaéb
associated with a ratiecbwithbr  n > I y R

6.NO.1f2 Write or select a ratio to match a given
statement and representation.

6.NO.1f31 Select or make a statement to interpr
a given ratio.

6.PRF.1c1 Describe the ratidationship between
two quantities for a given situation.

6.PRF.2b3 Complete a statement that describes
ratio relationship between two quantities.

6.PRF.1c2 Represent proportional relationships
a line graph.

6.RP.A.1: Understand the concept of a ratio and
use ratio language to describe a ratio relationshi
between two quantitiesFor example, "The ratio G
wings to beaks of the chickadees in the pine treg
was 2:1, because for every 2 wingsrthevas 1
beak." "For every vote candidate A received,
candidate C received nearly three votes."

6.RP.A.2: Understand the concept of a unit rate
ko aa20AFGiSR 6AGK |




language in the context of a ratio relationshifor
SEFYLX ST a¢KAa NBOALIS
to 4 cups of sugaso there is 3/4 cup dfour for
SIOK Odzld 2F &adzal NI¢
hamburgers, which is a rate of $5 per
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d 2

6.RP3. Use ratio and rate reasoning to solve rea
world and mathematicgbroblems, e.g., by
reasoning about tables of equivalent ratios, tape
diagramsdouble number line diagrams, or
equations.

6.RP.3. Make tables of equivalent ratios
relating quantities with wholenumber
measurements, find missing values in the
tables, and plothe pairs of values on the
coordinate plane. Use tables to compare
ratios.

6.RP.J. Solve unit rate problems including
those involving unit pricing ancbnstant
speed.For example, if it took 7 hours to mow
lawns, themat that rate, how many lawns coul
be mowed in 35 hours? At white were
lawns being mowed?

6.RP.Z.Find a percent of a quantity as a ratg
per 100 (e.g., 30% ofquantity means 30/100
times the quantity); solve problenisvolving
finding the whole, given a part and the
percent.

6.RP.3d. Use ratio reasoning to convert
measurement units; manipulatendtransform
units appropriately when multiplying or

dividingquantities.

6.PRF.2b4 Determine the unit rate inaiety of
contextual situations.

6.NO.1f4 Find a missing value (representations,
whole numbers, common fractions, decimals to
hundredths place, percent) for a given ratio.

6.PRF.2b5 Use ratios and reasoning to solve reg
world mathematical problems (@., by reasoning
about tables of equivalent ratios, tape diagrams,
double number line diagrams, or equations).
6.NO.1f5 Solve unit rate problems involving unit
pricing.

6.ME.2a2 Solve orstep real world measurement
problems involving unit rates with rasaf whole
numbers when given the unit rate (3 inches of
snow falls per hour, how much in 6 hours).
6.NO.1f1 Calculate a percent of a quantity as rat
per 100.

6.ME.1b4 Complete a conversion table for lengt
mass, time, volume.

6.ME.1b5 Analyze table tmswer questions.

rate language in the context of a ratio relationsh
For example, "This recipe has a ratio of 3 cups ¢
flour to 4 cups of sugar, so there is 3/4 cup dififflg
for each cup of sugar." "We paid $75 for 5 lobstg
which is a rate of $15 per lobster." Expectations
unit rates in this grade are limited to n@omplex
fractions.

6.RP.A.3: Use ratio and rate reasoning to solve
realworld and mathematical probtes, e.g., by
reasoning about tables of equivalent ratios, tape
diagrams, double number line diagrams, or
equations.

6.RP.A.3a: Make tables of equivalent ratios
relating quantities with wholenumber
measurements, find missing values in the
tables, and plothe pairs of values on the
coordinate plane. Use tables to compare ratig

6.RP.A.3b: Solve unit rate problems including
those involving unit pricing and constant spee
For example, if it took 7 hours to mow 4 lawn
then at that rate, how many lawnsald be
mowed in 35 hours? At what rate were lawns
being mowed?

6.RP.A.3c: Find a percent of a quantity as a r
per 100 (e.g., 30% of a quantity means 30/10
times the quantity); solve problems involving

finding the whole, given a part and the percer

6.RP.A.3d: Use ratio reasoning to convert
measurement units; manipulate and transforn
units appropriately when multiplying or dividin
guantities.




Analyze proportional relationships and use them
to solve realworld and mathematical problems.

Analyze proportional relationships and use them
to solve realworld and mathematical problems.

Standard- QR.EA.2 Analyze proportional
relationships and use them to solve reatorld
and mathematical problems.

7.RP1. Compute unit rates associated with icet
of fractions, including ratiosf lengths, areas and
other quantities measured in like or different
units. For example, if a person walks 1/2 mile in
each 1/4 hour, compute the unit rate as the
complex fractior4 ¥amiles per hour, equivalently
2 milesper hour.

7.RP2. Recognize and represent proportional
relationships betweemuantities.

7.RP.2a. Decide whether two quantities are i
a proportional relationshipe.g., by testing for
equivalent ratios in a table or graphing on a
coordinate plane andlwserving whether the
graph is a straightne through the origin.

7.RP.2. Identify the constant of

proportionality (unit rate) in tableggraphs,
equations, diagrams, and verbal descriptions
proportional relationships.

7.RP.Z. Represent proportiaca relationships
by equationsFor example, ifotal cost t is
proportional to the number n of items
purchased at constant price p, the
relationship between the total cost and the
number of items can be expressed as t = pn.

7.RP.A. Explain what a poink(y) on the
graph of a proportionatelationship means in
terms of the situation, with special attentiao
the points (0, 0) and (1) wherer is the unit
rate.

7.RP3. Use proportional relationships to solve

multistep ratio and percenproblems. Examples:

7.NO.2f3 Findnit rates given a ratio.
7.PRF.1el Determine unit rates associated with
ratios of lengths, areas, and other quantities
measured in like units.

7.ME.2e2 Solve one step problems involving uni
rates associated with ratios of fractians

7.NO.2f1 Identifytte proportional relationship
between two quantities.

7.NO.2f2 Determine if two quantities are in a
proportional relationship using a table of
equivalent ratios or points graphed on a coordin
plane.

7.PRF.1e2 Represent proportional relationships
a line graph.

7.NO.2f4 Use a rate of change or proportional
relationship to determine the points on a
coordinate plane.

7.NO.2f5 Use proportions to solve ratio probler

7.NO.2f6 Solve word problems involving ratios.

7.RP.A.1: Compute unit rates associated with
ratios of fractiors, including ratios of lengths, are:
and other quantities measured in like or different
units. For example, if a person walks 1/2 mile in
each 1/4 hour, compute the unit rate as the

complex fractior4 ¥miles per hour, equivalently !
miles per hour.

7.RPA.2: Recognize and represent proportional
relationships between quantities.

7.RP.A.2a: Decide whether two quantities are
a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a
coordinate plane and observing winetr the
graph is a straight line through the origin.

7.RP.A.2b: Identify the constant of
proportionality (unit rate) in tables, graphs,
equations, diagrams, and verbal descriptions
proportional relationships.

7.RP.A.2c: Represeptoportional relationships
by equationsFor example, if the total cost t is
proportional to the number n of items
purchased at a constant price p, the
relationship between the total cost and the
number of items can be expressed as t = pn.

7.RP.A.2d: Exgih what a point (x, y) on the
graph of a proportional relationship means in
terms of the situation, with special attention tg
the points (0, 0) and (1, r) where r is the unit
rate.

7.RP.A.3: Use proportional relationships to solve
multistep ratio, rate and percent problems.




simple interest, tax, markups and markdowns,
gratuities and commissions, fees, percent increg
and decrease, percemrror.

The Number System NS

Apply and extend previous understandings of
multiplication anddivision to divide fractions by
fractions.

7.NO.2h 1 Find percents in real world contexts.
7.NO.2h2 Solve one step percentage increase {
decrease problems

7.PRF.1f1 Use proportional relationships to solv
multistep percent problems.

Apply and extendprevious understandings of
multiplication anddivision to divide fractions by
fractions.

Examples: simple interest, tax, markups and
markdowns, gratuities and commissions, fees,
percent increase and decrease, percent error.

Quantitative Reasoning

Standard- QR.EA.3 Apply and extend previous
understandings of operations with whole
numbers to rational numbers.

6.NS1. Interpret and compute quotients of
fractions and solve worghroblems involving
division of fractions by fractions, e.g., by using
visual fraction models and equations to represer
the problem.For example, create a story context
for (2/3) + (3/4) and use a visual fraction model {
show the quotientuse the relationship between
multiplication and division to explain that (2/3) +
(3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In general
(a/b) = (c/d) = ad/bc.) How much chocolate will
each person get if 3 people share 1/2 Ib of
chocolate equally? How many43cup servings are
in 2/3 of a cup of yogurt? How wide is a
rectangular strip of land with length 3/4 mi and
area 1/2 square mi?

6.NO.2c3 Solve one step, addition, subtraction,
multiplication, or division problems with fractions
or decimals.

6.NS.A.1: Interpret and compute quotients of
fractions, and solve word problems involving
division of fractions by fractions, e.g., by using
visual fraction models and/or equations to
represent the problemFor example, create a stof
context for (2/3) +3§/4) and use a visual fraction
model to show the quotient; use the relationship
between multiplication and division to explain thg
(2/3) + (3/4) = 8/9 because 3/4 of 8/9 is 2/3. (In
general, (a/b) + (c/d) = ad/bc.)

Compute fluently withmulti-digit numbers and
find common factorsand multiples.

Compute fluently with multidigit numbers and
find common factorsand multiples.

Standard- QR.EA.4 Compute fluently with mutti
digit whole numbers and find common factors
and multiples.

6.NS2. Huently divide multidigit numbers using
the standard algorithm.

6.NS4. Find the greatest common factor of two
whole numbers less than equal to 100 and the
least common multiple of two whole numbeless
than or equal to 12. Use the distributive prape
to express aum of two whole numbersclLlO0
with a common factor as a multiptef a sum of
two whole numbers with no common factdfor
example, express 36 + 8 as 4 (9 + 2).

No CCC developed for this standard.

No CCC developed for thtandard.

6.NS.B.2: Fluently divide muttigit numbers using
the standard algorithm.

6.NS.B.4: Find the greatest common factor of tw
whole numbers less than or equal to 100 and the
least common multiple of two whole numbers les
than or equal to 12(For example: Use prime
factorization to find the greatest common factpr)
Use the distrilntive property to express a sum of
two whole numbers 4100 with a common factor
as a multiple of a sum of two relatively prime
numbers.For example, express 36 + 8 as 4 (9 +




(Repeat)Compute fluently with multidigit
numbers and find common factorand multiples.

(Repeat)Compute fluently with multidigit
numbers and find common factorand multiples.

(Repeat) Standard QR.EA.3 Apply and extend
previous understandings of operations with
whole numbers to rational numbers.

6.NS3. Fluently addsubtract, multiply, and divide
multi-digit decimals usinthe standard algorithm
for each operation.

No CCC developed for this standard.

6.NS.B.3: Fluently add, subtract, multiply, and
divide multidigit decimals using the standard
algorithm for eactoperation.

Apply and extend previous understandings of
numbers to the systenof rational numbers.

Apply and extend previous understandings of
numbers to the systenof rational numbers.

Standard- QR.EA.5 Apply and extend previous
understandings of numberto the system of
rational numbers.

6.NS5. Understand that positive and negative
numbers are used togetheo describe quantities
having opposite directions or values (e.g.,
temperature above/below zero, elevation
above/below sea levetredits/debits,
positive/negative electric charge); use positive a
negative numbers to represent quantities in real
world contextsexplaining the meaning of 0 in
each situation.

6.NS6. Understand a rational number as a point
on the number line. Extendumber line diagrams
and coordinate axes familiar from previogsades

to represent points on the line and in the plane

with negativenumber coordinates.

6.NS.6a. Recognize opposite signs of numbe
as indicating locationsn opposite sides of 0
on thenumber line; recognize that the
opposite of the opposite of a number is the
number itself, e.9.¢(¢3) = 3, and that 0 is its
own opposite.

6.NS.@. Understand signs of numbers in
ordered pairs as indicatirigcations in
quadrants of thecoordinate plane; recognize
that when two ordered pairs differ only by
signs, the locations of thgoints are related by
reflections across one or both axes.

6.NO.1d4 Select the appropriate meaning of a
negative number in a real world situation.

6.NO.1d1 Identify nubrers as positive or negative
6.NO.1d2 Locate and plot positive and negative
numbers on a number line.

6.NO.2el Determine the difference between twg
integers using a number line.

6.NO.1d5 Find given points betwed® and 10 on
both axis of a coordinate anhe.

6.NO.1d6 Label points betweelD and 10 on both
axis of a coordinate plane

6.NS.C.5: Understand that positive and negative
numbers are used together to describe quantitie
having opposite directions or values (e.g.,
temperature above/below zero, elevation
above/below sea level, credits/debits,
postive/negative electric charge); use positive ar
negative rational numbers to represent quantitie!
in realworld contexts, explaining the meaning of
in each situation.

6.NS.C.6: Understand a rational number as a po
on the number line. Extend numb&ne diagrams
and coordinate axes familiar from previous gradt
to represent points on the line and in the plane
with negative number coordinates.

6.NS.C.6a: Recognize opposite signs of num|
as indicating locations on opposite sides of 0
the number line; recognize that the opposite ¢
the opposite of a number is the number itself,
e.g.,-(-3) = 3, and that 0 is its own opposite.

6.NS.C.6b: Understand signs of numbers in
ordered pairs as indicating locations in
qguadrants of the coordinate piee; recognize
that when two ordered pairs differ only by
signs, the locations of the points are related b
reflections across one or both axes.




6.NS.6c. Find and position integers and othe
rational numbers on &orizontal or vertical
number line diagram; find and position paio$
integers and other rational numbers on a
coordinate plane.

6.NS7. Understand ordering and absolute value
rational numbers.

6.NS.7a. Interpret statements of inequality ag
statements about the relativposition of two
numbers on a number line diagrafor
examplejnterpret¢3 >¢7 as a statement that
¢3 is located to the right af7 ona number line
oriented from left to right.

6.NS.7h. Write, interpret, and explain
statements of order for rationalumbersin
realworld contextsFor example, write3°C >
¢7°C toexpress the fact that3°C is warmer
than ¢7°C.

6.NS.7c. Understand the absolute value of a
rational number as its distandeom 0 on the
number line; interpret absolute value as
magnitudefor a positive or negative quantity
in a realworld situation.Forexample, for an
account balance of30 dollars, write £30] =
30 todescribe the size of the debt in dollars.

6.NS.7. Distinguish comparisons of absolute
value fromstatements aboubrder. For
example, recognize that an account balance
less tharg30 dollars represents a debt greate
than 30 dollars.

6.NS8. Solve realvorld and mathematical
problems by graphing points in &lur quadrants
of the coordinate plane. blude use of coordinate

andabsolute value to find distances between

6.NO.2e2 Compare two numbers on a number li
(e.g.,-2 >-9).

6.NO.1el Determine the absolute value of a
rational number.

No CCC developed for this standard.

6.NS.C.6¢: Find and position integers and otl|
rational numbers on a horizontal or vertical
number line diagrm; find and position pairs of
integers and other rational numbers on a
coordinate plane.

6.NS.C.7: Understand ordering and absolute val
of rational numbers.

6.NS.C.7a: Interpret statements of inequality
statements about the relative position of two
numbers on a number line diagraffor
example, interpret3 >-7 as a statement that3
is located to the right of7 on a number line
oriented from left to right.

6.NS.C.7b: Write, interpret, and explain
statements of order for rational numbers in
realworld contextsFor example, write3°C >
7°C to express the fact thgB°C is warmer than
c¢7°C

6.NS.C.7c: Understand the absolute value of
rational number as its distance from 0 on the
number line; interpret absolute value as
magnitude for a positiver negative quantity in
a realworld situation.For example, for an
account balance o830 dollars, write 30| = 30
to describe the size of the debt in dollars.

6.NS.C.7d: Distinguish comparisons of absol
value from statements about ordeFor
example recognize that an account balance l¢
than-30 dollars represents a debt greater tha
30 dollars.

6.NS.C.8: Solve reabrld and mathematical

problems by graphing points in all four quadrant
of the coordinate plane. Include use of coordinat
and absdute value to find distances between




points with the same firstoordinate or the same
second coordinate.

points with the same first coordinate or the same
second coordinate.

Apply and extend previous understandings of
operations withfractions to add, subtract,
multiply, and divide rational numbers.

Apply and extendprevious understandings of
operations withfractions to add, subtract,
multiply, and divide rational numbers.

(Repeat)Standard- QR.EA.3 Apply and extend
previous understandings of operations with
whole numbers to rational numbers.

7.NS1. Apply and exted previous understandings
of addition and subtractioto add and subtract
rational numbers; represent addition and
subtraction on a horizontal or vertical number lin
diagram.

7.NS.1a. Describe situations in which opposit
quantities combine tanake 0.For example, a
hydrogen atom has 0 charge because its twg
constituents are oppositely charged.

7.NS.1b. Understand + g as the number
located a distanced| from p, in the positive
or negative direction depending on whethgr
is positive or negative. Show that a number
and its opposite hava sum of 0 (are additive
inverses). Interpret sums of rationalimbers
by describing realvorld contexts.

7.NS.1c. Understand gbtraction of rational
numbers as adding thadditive inversep ¢ q=
p + (). Show that the distance betwedwo
rational numbers on the number line is the
absolute value ofheir difference, and apply
this principle in reaorld contexts.

7.NS.1d. Apply properties of operations as
strategies to add and subtracational
numbers.

7.NS2. Apply and extend previous understandin
of multiplication anddivision and of fractions to
multiply and divide rational numbers.

7.NO.1g1 Identify thadditive inverse of a numbe
(e.g.,-3 and +3).

7.NO.1g2 Identify the difference between two
given numbers on a number line using absolute
value.

7.NO.2i1 Solve multiplication problems with
positive/negative numbers.

7.NO.2i2 Solve division problems with
positive/negative numbers.

7.NS.A.1: Apply and extend previous
understandings of addition and subtraction to ad
and subtract rational numbersepresent addition
and subtraction on a horizontal or vertical numbg
line diagram.

7.NS.A.1a: Describe situations in which
opposite quantities combine to make Bor
example, a hydrogen atom has a zero charge
because its two constituents are oppositely
charged.

7.NS.A.1b: Understarl+ g as the number
located a distanced| from p, in the positive or
negative direction depending on whether q is
positive or negative. Show that a number and
its opposite have a sum of 0 (are additive
inverses). Interpretans of rational numbers
by describing realvorld contexts.

7.NS.A.1c: Understand subtraction of rational
numbers as adding the additive inverge,q =

p + (q). Show that the distance between two
rational numbers on the number line is the
absolute valuef their difference and apply thig
principle in realworld contexts.

7.NS.A.1d: Apply properties of operations as
strategies to add and subtract rational
numbers.

7.NS.A.2: Apply and extend previous
understandings of multiplication and division and
of fractions to multiply and divide rational
numbers.




7.NS.2a. Understand that multipdation is
extended from fractions toational numbers
by requiring that operations continue &atisfy
the properties of operations, particularly the
distributive property, leading to products sucl
as €1)(c1) = 1 and the rulefor multiplying
signed numers. Interpret products of rational
numbers by describing realorld contexts.

7.NS.2. Understand that integers can be
divided, provided that the divisas not zero,
and every quotient of integers (with nerero
divisor)is a rational number. If p arglare
integers, theng(p/q) = €p)/q =p/(<a).
Interpret quotients of rational numbers by
describing reatvorld contexts.

7.NS.Z. Apply properties of operations as
strategies to multiply andivide rational
numbers.

7.NS.2A. Convert a rationalumber to a
decimal using long division; kndhat the
decimal form of a rational number terminateg
in Os oreventually repeats.

7.NS3. Solve realorld and mathematical
problems involving the founperations with
rational numbers.,

No CCC developed for this standard.

7.NS.A.2a: Understand that multiplication is
extended from fractions to rational numbers b
requiring that operations continue to satisfy th
properties of operations, particularly the
distributive propery, leading to products such
as (1)(-1) = 1 and the rules for multiplying
signed numbers. Interpret products of rationa
numbers by describing realorld contexts.

7.NS.A.2b: Understand that integers can be
divided, provided that the divisor is not zero,
and every quotient of integers (with nezero
divisor) is a rational number. If p and q are
integers, then(p/q) = €p)/q=p/(-q). Interpret
guotients of rational numbers by describing
realworld contexts.

7.NS.A.2c: Apply properties of operations as
strategies to multiply and divide rational
numbers.

7.NS.A.2d: Convert a rational number to a
decimal using long division; know that the
decimal form of a rational number terminates
in Os or eventually repeats.

7.NS.A.3: Solve realorld and mathematical
problems involving the four operations with
rational numbersComputations with rational
numbers extend the rules for manipulating
fractions to complex fractions.

Know that there are numbers that are not
rational, and approximatethem by rational
numbers.

Know that there are numbers that are not
rational, and approximatehem by rational
numbers.

Standard- QR.EA.6 Know that there are number:
that are not rational, and approximate them by
rational numbers.

8.NS1. Know that numbers that are not rational
are called irrationalUnderstand informally that
every number has a decimal expansion; for
rational numbers show that the decimal expansi
repeats eventuallyand convert a decimal

No CCC developed for this standard.

8.NS.A.1: Know that numbers that are not ration
are called irratnal. Understand informally that
every number has a decimal expansion; for
rational numbers show that the decimal
expansions terminate in 0s or eventually repeats




expansion which repeats eventually intoaional
number.

8.NS2. Use rational approximations of irrational
numbers to compare the siz# irrational
numbers, locate them approximately on a humbs
line diagram, and estimate the vaduof
expressions (e.g: ). For example, by truncating
GKS RSOAYLIE SELIYy&aAZY
between 1 and 2, then between 1.4 and 1.5, ang
explain how to continue on to get better
approximations.

Expressions and Equations

Apply and extend previous understandings of
arithmetic to algebraicexpressions.

ydbhodm{m LRSyGATFeE -~ |
8.NO.1k2 Round irrational numbers to the
hundredths place.

8.NO.1k3 Use approximations of irrational
numbers to locate them on a number line.

Apply and extend previous understandings of
arithmetic to algebraicexpressions.

q

EE Algebraic Reasoning

4 8.NS.A.2: Use rational approximations of irration

and convert a decimal expansion into a rational
number.

numbers to compare the size of irrational
numbers, locate them approximately on a humbg
line diagram, and estimate the value of

expressions (e.g.?). For example, by truncating
the decimal expansionfH = a4 K2 ¢ (K
between 1 and 2, then between 1.4 and 1.5, and
explain how to continue on to get better
approximations.

Standard- AR.EA.1 Apply and extend previous
understandings of arithmetic to algebraic
expressions.

6.EEL. Write and evaluate numerical expression
involving wholenumberexponents.

6.EE2. Write, read, and evaluate expressions in
which letters stand fonumbers

6.EE.2. Write expressions that record
operations with numbers and witletters
standing for numbers. For example, express
the calculatiomx { dzo y NMHIOYI my |

6.EE.. Identify parts of an expression using
mathematical terms (sunterm, product,
factor, quotient, coefficient); view one or mor
parts of an expression as a single entigr
example, describe thexpression 2 (8 + 7) as ¢
product of two factors; view (8 + 7) as bath
single entity and a sum of two terms.

6.EE.Z. Evaluate expressions at specific vall
of their variables. Includexpressions that

6.NO.1il Identify what an exponent represents
(e.g., 83=8x8x8).

6.NO.1i2 Solveumerical expressions involving
whole number exponents.

6.SE.1a2 Given a real world problem, write an
eguation using 1 set of parentheses.

6.EE.A.1: Write and evaluate numerical
expressions involving wheleumber exponents.

6.EE.A.2: Write, read, and evaluate expressions
which letters represent numbers.

6.EE.A.2a: Write expressions that record
operations with numbers and with letters
representing numberdg-or example, express th
calculation "Subtract y from 5" as-%.

6.EE.A.2b: Identify parts of an expression usi
mathematical terms (including buton limited
to: sum, term, product, factor, quotient,
coefficient, variable, constant); view one or
more parts of an expression as a single entity
For example, describe the expression 2 (x +
a product of two factors; view (x + 7) as both
single enity and a sum of two terms.

6.EE.A.2c: Evaluate expressions at specific
values of their variables. Include expressions




arise from formulas used in realorld
problems.Perform arithmetic operations,
including those involving wholeumber
exponents, in the conventional order when
there areno parentheses to specify a particul
order (Order of Operationsfror example, use
the formulas V =%and A = 6%o find the
volumeand surface area of a cube with sides
length s = 1/2.

6.EE3. Apply the properties of operations to
generate equivkent expressiong-or example,
apply the distributive property to the expression
(2 + x) tgproduce the equivalent expression 6 + 3
apply the distributive propertio the expression
24x + 18y to produce the equivalent express$ion
(4x + 3y); apply prapties of operationstoy +y +
to produce theequivalent expression 3y.

6.EE4. Identify when two expressions are
equivalent (i.e., when the twexpressions hame
the same number regardless of which value is
substituted into them)For example, the
expressions y +y +y anda@g equivalent becausg
they name the same number regardless of whicl
number y stands for.

No CCC developed for this standard.

No CCC developed for this standard.

that arise from formulas used in reaforld
problems. Perform arithmetic operations,
including those involving wholeumber
exponents, 8ing the order of operations:or
example, use the formulas V*asd A = 6%to
find the volume and surface area of a cube w,
sides of length s = 1/2.

6.EE.A.3: Apply the properties of operations to
generate equivalent expressions. For example,
apply the distributive property to the expression
(2 +x) to produce the equivalent expression 6x: !
apply the distributive property to factor the
expressior24x + 18/to produce the equivalent
expression 6 4+ 3Jy); apply properties of
operations toy +y +yto produce the equivalent
expression .

6.EE.A.4: Identify when two expressions are
equivalent (i.e., when the two expressions name
the same number rgardless of which value is
substituted into them)For example, the
expressions y +y +y and 3y are equivalent beci
they name the same number regardless of whicl
number y stands for.

Reason about and solve oneriable equations
and inequalities.

Rea®n about and solve on&ariable equations
and inequalities.

Standard- AR.EA.2 Reason about and solve ene
variable equations and inequalities.

6.EE5. Understand solving an equation or
inequality as a process ahswering a question:
which values from apecified set, if any, makbe
equation or inequality true? Use substitution to
determine whethera given number in a specified
set makes an equation or inequality true.

6.EE6. Use variables to represent numbers and
write expressions whesolving a realorld or
mathematical problem; understand thatvariable
can represent an unknown number, or, dependir

No CCC developed for this standard.

6.PRF.2a2 Use a variable to represent numberg
and write expressits when solving real world
problems.

6.EE.B.5: Understand solving an equation or
inequality as a process of answering a question:
which values from a specified set, if any, make tl
equation or inequality true? Useibstitution to
determine whether a given number in a specifie
set makes an equation or inequality true.

6.EE.B.6: Use variables to represent numbers al
write expressions when solving a reedrid or

mathematical problem; understand that a variab|
can epresent an unknown number, or, dependin




on thepurpose at hand, any number in a specifig
set.

6.EE/Z. Solve realorld and mathematical
problems by writing and solvireguations of the
form x+p =g andpx=qfor cases in which, g
andx are all nonnegative rational numbers.

6.EBB. Write an inequality of the form>cor x<c
to represent a constraindr condition in a real
world or mathematical problem. Recoige that
inequalities of the formx >c or x <c have infinitely
many solutionsrepresent solutions of such
inequalities on number line diagrams.

6.SE.1a3 Write expressions for re@lrld problems
involving one unknown number.

6.NO.2a6 Solve problems or word problems usi
up to three digit numbers and any of the four
operations.

6.PRF.1d1 Solve reabrid, single step linear
equations.

No CCC developed for this standard.

on the purpose at hand, any humber in a specifi
set.

6.EE.B.7: Solve reabrld and mathematical
problems by writing and solving equations of the
form x+p =g and px=q for cases in which, q
andx are allnonnegative rational numberg.or
example, Sal is paid $0.p@r pound of blueberries
that she rakes. If she rakes x pounds, and earns
$17.25, write and solve an equation that
determines how many pounds she raked.

6.EE.B.8: Write an inequality of the foxm cor x
<cto represent a constraint or condition in a rea
world or mathematical problem. Recognize that
inequalities of the formx > c or x <c have infinitely
many solutions; represent solutions of such
inequalities on number line diagrams.

Represent and analyze quantitative relationships
betweendependent and independent variables.

Represent and analyze quantitative relationships
betweendependent and independent variables.

Standard- AR.EA.3 Represent and analyze
guantitative relationships between dependent
and independent variables.

6.EED. Use variables to represent two quantities
a reatworld problem thatchange in relatioship to
one another; write an equation to expreege
quantity, thought of as the dependent variable, i
terms of theother quantity, thought of as the
independent variable. Analyze tmelationship
between the dependent and independent
variables usingraphs and tables, and relate thes
to the equation.For example, in a problem
involving motion at constant speed, list and grap
ordered pairs of distances and times, and write {
equation d = 65t to represent the relationship
between distance and time.

6.PRF.2a3 Use variables to represent two
guantities in a realvorld problem that change in
relationship to one another.

6.PRF.2a4 Analyze the relationship between the
dependent and independent variables using gra
and tables, and relate these to the equatio

6.EE.C.9: Use variables to represent two quantit
in a reatworld problem that change in relationshi
to one another; write an equation to express one
quantity, thought of as the dependent variable, il
terms of the other quantity, thought of as the
independent variable. Analyze the relationship
between the dependent and independent
variables using graphs and tables and relate the
to the equation.For example, in a problem
involving motion at constant speed, list and grap
ordered pairs oflistances and times, and write th|
equation d = 65t to represent the relationship
between distance and time.

Use properties of operations to generate

equivalent expressions.

Use properties of operations to generate

eguivalent expressions.

Standard- AR.EA Use properties of operations
to generate equivalent expressions.




7.EEL. Apply properties of operations as strategi
to add, subtract, factorand expand linear
expressions with rational coefficients.

7.EE2. Understand that rewriting aexpression in
different forms in gproblem context can shed ligh
on the problem and how the quantitias it are

related.For example, a + 0.05a = 1.05a means t
GAYONBFaS o0& pz2ée Aa Of

No CCC developed for this standard.

No CCC developed for this standard.

7.EE.A.1: Apply properties of operations to add,
subtract, factor, and expand linear expressions
with rational coefficientsFor example, 4x + 2 =
2(2x+1) and3(x5/3) =-3x 5.

7.EE.A.2: Understand that rewriting an expressic
in different forms in a pyblem context can shed
light on the problem and how the quantities in it
are related For example, A shirt is on sale for 20|
off the regular price, p. The discount can be
expressed as 0.2p. The new price for the shirt c:
be expressed asq0.2p or 0.8p.

Solve reallife and mathematical problems using
numerical andalgebraic expressions and
equations.

Solve reallife and mathematical problems using
numerical andalgebraic expressions and
eqguations.

Standard- AR.EA.5 Solve retife and
mathematical problems using numerical and
algebraic expressions and equations.

7.EE3. Solve multstep reallife and mathematical
problems posed witlpositive and negative
rational numbers in any form (whole numbers,
fractions, and decimals), using toslsategically.
Apply properties obperations to calculate with
numbers in any form; convert betwedarms as
appropriate; and assess the reasonableness of
answers usingnental computation and estimatior]
strategiesFor example: If a woman making $25
hour gets a 10% raise, she will make an addition
1/10 of her salary an hour, or $2.50, for a new
salary of $27.50. If you want to place a towel ba
3/4 inches long in the center of a door that is 27
1/2 inches wide, you will need to place the bar
about9 inches from each edge; this estimate cal
be used as a check on the exact computation.

7.EE4. Use variables to represent quantities in a
realworld or mathematicaproblem, and
construct simple equations and inequalities to
solveproblems byreasoning about the quantities.

7.PRF.1g1 Solve real world multi step problems
using whole numbers.

7.SE.1f1 Set up equations withdriable based on
real world problems.

7.SE.1f2 Solve equations with 1 variable based
real world problems.

7.PRF.1g2 Use variables to represent quantities
I NBFfmg2NI R 2N YI GKS

7.EE.B.3: Solve mutiiep reallife and
mathematical problems posed with positive and
negative rational numbers in any form (whole
numbers, fractions, and decimals), using tools
strategically. Apply properties of operations to
calculate with numbers iany form; convert
between forms as appropriate; and assess the
reasonableness of answers using mental
computation and estimation strategiesor
example: If a woman making $25 an hour gets a
10% raise, she will make an additional 1/10 of h¢
salary an houror $2.50, for a new salary of
$27.50. If you want to place a towel bar 9 3/4
inches long in the center of a door that is 27 1/2
inches wide, you will need to place the bar abou
inches from each edge; this estimate can be use
as a check on the exaatroputation.

7.EE.B.4: Use variables to represent quantities i
realworld or mathematical problem and construc
simple equations and inequalities to solve
problems by reasoning about the quantities.




7.EE4.a. Solve word problems leading to
equations of the fornpx+q=randp(x+q) =

r, wherep, g, andr are specific rational
numbers.Solve equations of these forms
fluently. Compare an algebrasolution to an
arithmetic solution, identifying the sequence
the operations used in each approadfor
example, the perimeter of a rectangle is 54 c
Its length is 6 cm. What is its width?

7.EE4.b. Solve word problems leading to
inequalities of thedrm px+q>ror px+q<r,
wherep, q, andr are specific rational numbers
Graphthe solution set of the inequality and
interpret it in the context othe problem.For
example: As a salesperson, you are paid $5(
per week plus $3 per sale. This wgek want
your pay to be at least $100. Write an
inequality for the number of sales you need t
make, and describe the solutions.

construct simple equations and inequalities to
solveproblems by reasoning about the quantities
7.PRF.2d Use a calculator to solve word probler
leading to inequalities of the form px + g >ror p
g <r, where p, g, and r are specific rational
numbers.

7.NO.3c5 Explain how to solve a matgp
eguation

7.EE.B.4a: Solve word problems leading to
equations of the formpx+q=randp(x+q) =r,
wherep, g, andr are specific rational numbers.
Solve equations of these forms fluently.
Compare an algebraic solution to an arithmet
solution, identifying the sequence of the
operations used in each approadfor example,
the perimeter of a rectangle is 54 cm. Its leng
is 6 cm. What is its width?

7.EE.B.4b: Solve word problems leading to
inequalities of the formpx+q>r or px+qg<r,
wherep, g, andr are specific rational numbers
Graph the solution set of the inequality and
interpret it in the context of the probl&. For
example: As a salesperson, you are paid $50
week plus $3 per sale. This week you want y
pay to be at least $100. Write an inequality fo
the number of sales you need to make and
describe the solutions.

Work with radicals and integeexponents.

Work with radicals and integer exponents.

Standard- AR.EA.6 Work with radicals and
integer exponents.

8.EEL. Know and apply the properties of integer
exponents to generatequivalent numerical
expressionskFor example, 3x 3°= 3%= (1/3) =
1/27.

8.EE2. Use square root and cube root symbols t
represent solutions t@quations of the form®> =p
andx® =p, wherep is a positive rationatumber.
Evaluate square roots of small perfect squares &
cube rootsof small perfect cubesX y 2 ¢ (i K |
irrational.

No CCC developed for this standard.

No CCC developed for this standard.

8.EE.A.1: Know and apply the properties of integ
exponents to generate equivalent numerical
expressionskEor example, 3x 3°= 3% = (1/3f =
1/27.

8.EE.A.2: Use square root and cube root symbo
to represent solutions to equations of the forxh
=pandx®=p, wherep is a positive rational
number. Evaluate square roots of small perfect
squares and cube roots of small perfect cubes.
YY26 GKIFG Ku A& ANNI G




8.EE3. Use numbers expressed in the form of a
single digit times an integgrower of 10 to
estimate very large or very small quantities, and
express how many times as much one is than th
other. For example, estimate theopulation of the
United States as 3 x 48nd the population of the
world as 7 x 19 and determine that the world
population is more than 20 times larger.

8.EH4. Perform operations with numbers
expressed in scientific notatiomcluding
problems where both decimal and scientific
notation areused. Use scientific notation and
choose units of appropriate sifer measurements
of very large or very small quantities (e.g., use
millimeters per year for seafloor spreading).
Interpret scientificnotation that has been
generated by technology.

8.NO.1i1 Convert a number expressed in scienti
notation up to 10,000.

No CCC developed for this standard.

8.EE.A.3: Use numbers expressed in the form o]
single digit times an integer power of 10 to
estimate veryarge or very small quantities, and t
express how many times as much one is than th
other. For example, estimate the population of th
United States as 3 times #&nd the population of
the world as 7 times £0and determine that the
world population ignore than 20 times larger.

8.EE.A.4: Perform operations with numbers
expressed in scientific notation, including
problems where both decimal and scientific
notation are used. Use scientific notation and
choose units of appropriate size for measuremel
of very large or very small quantities (e.g., use
millimeters per year for seafloor spreading).
Interpret scientific notation that has been
generated by technology.

Understand the connections between
proportional relationships lines, and linear
equations.

Understand the connections between
proportional relationships,lines, and linear
equations.

Standard- AR.EA.7 Understand the connections
between proportional relationships, lines, and
linear equations.

8.EE5. Graph proportional relationships,
interpreting the unit rate as thelope of the graph
Compare two different proportional relationships
represented in different ways$:or example,
compare a distancéime graph to a distancéime
equation to determine which of two moving
objects has grear speed.

8.EES. Use similar triangles to explain why the
slopem is the same betweeany two distinct
points on a norvertical line in the coordinate
plane;derive the equatiory =mxfor a line
through the origin and thequationy =mx+ b for
a line intercepting the vertical axis lat

8.PRF.1le2 Represent proportional relationships
a line graph.

No CCC developed for this standard.

8.EE.B.5: Graph proportional relationships,
interpreting the unit rate as the slope of the grap
Compare two different proportional relationships
represented in different wayg-or example,
compare a distancéme graph to a distancéime
equation to detemine which of two moving
objects has greater speed.

8.EE.B.6: Use similar triangles to explain why th
slope m is the same between any two distinct
points on a norvertical line in the coordinate
plane; derive the equatiog=mxfor a line
through the aigin and the equatiory =mx+ b for

a line intercepting the vertical axis latFor
example, given the line y = 0.5x + 3 explain why:
similar triangles have the same slope.




Analyze and solve linear equations and pairs of
simultaneous linearequations.

Analyze and solve linear equations and pairs of
simultaneous linearequations.

Standard- AR.EA.8 Analyze and solve linear
equations and pairs of simultaneous linear
equations.

8.EE!/. Solve linear equations in one variable.

8.EE.7. Giveexamples of linear equations in
one variable with onaolution, infinitely many
solutions, or no solutions. Show whiochthese
possibilities is the case by successively
transforming thegiven equation into simpler
forms, until an equivalent equation tfie form
X=a,a=a, ora=bresults (wherea andb are
different numbers).

8.EE.h. Solve linear equations with rational
number coefficients, includingquations
whose solutions require expanding expressiq
usingthe distributive property andaollecting
like terms.

8.EBB. Analyze and solve pairs of simultaneous
linear equations.

8.EE.&. Understand that solutions to a syste
of two linear equationsn two variables
correspond to points of intersection of their
graphs, because points of imection satisfy
both equationssimultaneously.

8.EE.&. Solve systems of two linear equatiof
in two variablesalgebraically, and estimate
solutions by graphing the equatiorSolve
simple cases by inspectiofor example, 3x +
2y =5 and 3x + 2y = 6\J&no solution becaus

3x + 2y cannot simultaneously be 5 and 6.

8.PRF.1g3 Solve linear equations with 1 variablg

No CCC developed for this standard.

8.EE.C.7: Solve linear equations in one variable

8.EE.C.7a: Give examples of linear equationg
one variable with one solution, infinitely many
solutions, or no solutions. Show which of theg
possibilities is the case by successively
transforming the given equation into simpler
forms, until an equivale@nequation of the form
X=a,a=a, ora=bresults (wherea andb are
different numbersg.

8.EE.C.7b: Solve linear equations with rationg
number coefficients, including equations who{
solutions require expanding expressions usin
the distributive property and collecting like
terms.

8.EE.C.8: Analyze and solve pairs of simultaneo
linear equations.

8.EE.C.8a: Understand that solutions to a
system of two linear equations in two variable
correspond to points of intersection of their
graphs, because points of intersection satisfy
both equations simultaneously.

8.EE.C.8b: Solve systems of two linear
equations in two variables algebraically (i.e.
substitution or elimination) and estimate

solutions by graphing the equations. Solve
simple cases by inspectiofor example, 3x + 2




8.EE.&. Solve realvorld and mathematical
problems leading to two lineaquations in
two variablesFor example, given coordinates
for two pairs of points, determine whether the
line through the first pair of points intersects
the line through the second pair.

Functions

Define, evaluate, and compare functions.

Define, evaluate, and compare functions.

=5 and 3x + 2y = 6 have no sintbecause 3x
+ 2y cannot simultaneously be 5 and 6.

8.EE.C.8c: Solve rembrld and mathematical
problems leading to two linear equations in tw
variablesFor example, given coordinates for
two pairs of points, determine whether the lin
through the fist pair of points intersects the
line through the second pair.

Algebraic Reasoning AR

Standard- AR.EA.9 Define, evaluate, and compa

functions in order to model relationships
between quantities.Functionnotation is not
required for Grade 8.

8.F1. Understand that a function is a rule that
assigns to each input exactiye output. The
graph of a function is the set of ordered pairs
consisting of an input and the corresponding
output.®

8.F2. Compare progrties of two functions each
represented in a differenivay (algebraically,
graphically, numerically in tables, or by verbal
descriptions)For example, given a linear functior
represented by a table of values and a linear
function represented by an algetic expression,
determine which function has the greater rate of
change.

8.F3. Interpret the equatiory =mx+b as defining
a linear function, whosgraph is a straight line;
give examples of functions that are not linekar
example, the function As? giving the area of a
square as a function of its side length is not lineg
because its graph contains the points (1,1), (2,4
and (3,9), which are not on a straight line.

No CCC developed for this standard.

No CCC developed for this standard.

8.PRF.2c1 Given two graphs, describe the funct
as linear and not linear.

8.F.A.1: Understand that a function is a rule that
assigns to each input exactly one output. The
graph of a function is the set of ordered pairs
consisting of an input and therresponding
output.

8.F.A.2: Compare properties of two functions ea
represented in a different way (algebraically,
graphically, numerically in tables, or by verbal
descriptions)For example, given a linear functior
represented by a table of valuesdaa linear
function represented by an algebraic expression
determine which function has the greater rate of
change.

8.F.A.3: Interpret the equatiop=mx+b as
defining a linear function, whose graph is a strai
line; give examples of functions thate not linear.
For example, the function A £giving the area of
a square as a function of its side length is not lin
because its graph contains the points (1,1), (2,4
and (3,9), which are not on a straight line.

Use functions to model relationshgbetween

quantities.

Use functions to model relationships between
quantities.

(Repeat) Standard AR.EA.9 Define, evaluate, an
compare functions in order to model




relationships between quantitiesFunction
notation is not required for Grade 8.

8.F4. Construct a function to model a linear
relationship between twajuantities. Determine
the rate of change and initial value of thenction
from a description of a relationship or from twx, (
y) valuesjncluding reading these from a table or
from agraph. Interpret the rateof change and
initial value of a linear function in terms of the
situationit models, and in terms of its graph or a
table of values.

8.F5. Describe qualitatively the functional

relationship between twauantities by analyzing

graph (e.g., where the function is increasorg
decreasing, linear or nonlinear). Sketch a graph
that exhibits thequalitative features of a function
that has been described verbally.

8.PRF.2e2 Identify the rate of change (slope) an
initial value (yintercept) from graphs.

8.PRF.2c1 Given two graphs, describe the funct
as linear and not linear.

8.PRF.2e3 Given a verbal description of a situa
create or identify a graph to model the situation.
8.PRF.2e4 Given a graph of a situation, geteeaa
description of the situation.

8.PRF.1f2 describe or select the relationship
between the two quantities given a line graph of
situation.

8.NO.3c3 Analyze provided information (e.g., a
graph) to describe the relationship between two
guantities.

Geometry G

Solve realworld and mathematical problems
involving area, surfacarea, and volume

Solve reaiworld and mathematical problems
involving area, surfacarea, and volume.

8.F.B4: Construct a function to model a linear
relationship between two quantities. Determine
the rate of change and initial value of the functio
from a description of a relationship or from twe, (
y) values, including reading these from a table o
from a gaph. Interpret the rate of change and
initial value of a linear function in terms of the
situation it models, and in terms of its graph or &
table of values.

8.F.B.5: Describe qualitatively the functional
relationship between two quantities gnalyzing a|
graph (e.g., where the function is increasing or
decreasing, linear or nonlinear). Sketch a graph
that exhibits the qualitative features of a function
that has been described verbally.

Geometric Reasoning

Standard- GR.EA.1 Solve realorld and
mathematical problems involving angle measure
area, surface area, and volume.

6.G1. Find the area of rightiangles, other
triangles, special quadrilateraand polygons by
composing into rectangles or decomposing into

triangles and other shapes; apply these techniqu

in the context ofsolving realworld and
mathematical problems.

6.ME.1a2 |dentify the appropriate formula (i.e.,
perimeter, area, vimme) to use when measuring
for different purposes in a real life context.
6.ME.2a3 Apply the formula to find the area of
triangles.

6.ME.2b3 Decompose complex shapes (polygor
trapezoid, pentagon) into simple shapes
(rectangles, squares, triangles) to aseire area.
6.GM.1d1 Find area of quadrilaterals.

6.GM.1d2 Find area of triangles

6.G.A.1: Find the area of right triangles, other
triangles, special quadrilaterals, and polygons by
composing into rectangles or decomposing into
triangles and other shapes; apply these techniqu
in the context of solving reatorld and
mathematical problems.




6.G2. Find the volumef a right rectangular prism
with fractional edgdengths by packing it with unit
cubes of the appropriate unit fractioedge
lengths, and show that the volume is the same 3
would befound by multiplying the edge lengths g
the prism. Apply thdormulasV=|w handV=b h
to find volumes of right rectangulqarisms with
fractional edge lengths in the context of solving
realworld and mathematical problems.

6.G3. Draw polygons in the coordinate plane giv
coordinates for therertices; useoordinates to
find the length of a side joining points withe
same first coordinate or the same second
coordinate. Apply thestechniques in the context
of solving realvorld and mathematicgbroblems.

6.G4. Represent thregimensional figures using
nets made up of rectangleand triangles, and use
the nets to find the surface area of thefigures.
Apply these techniques in the context of solving
realworld and mathematical problems.

6.ME.1a2 Identify the appropriate formula (i.e.,
perimeter, area, volume) to use when measuring
for different purposes in a real life context.
6.ME.1cl Find the area oRadimensional figure
and the volume of a-8imensional figure.

6.GM.1c7 Use coordinate points to draw polygor
6.GM.1c8 Use coordinate points to find the side
lengths of polygons that are horizontal or vertica

No CCC developed for this stardiar

6.G.A.2: Find the volume of a right rectangular
prism with fractional edge lengths by packing it
with unit cubes of the appropriate unit fraction
edge lengths and show that the volume is the
same as would be found by multiplyitite edge
lengths of the prism. Apply the formul&s=1w h
andV =B h(whereBstands for the area of the
base) to find volumes of right rectangular prisms
with fractional edge lengths in the context of
solving realworld and mathematical problems.

6.G.A.3: Draw polygons in the coordinate plane
given coordinates for the vertices; use coordinat
to find the length of a side joining points with the
same first coordinate or the same second
coordinate. Apply these techniques in the conte
of solving realvorld and mathematical problems.

6.G.A.4: Represent thredimensional figures using
nets made up of rectangles and triangles and us
the nets to find the surface area of these figures
Apply these techniques in the context of solving
realworld and matlematical problems.

Draw, construct, and describe geometrical figure
and describe theaelationships between them.

Draw, construct, and describe geometrical figure
and describe theelationships between them.

Standard- GR.EA.2 Draw, construct, amkscribe
geometrical figures and describe the relationshif
between them.

7.G1. Solve problems involving scale drawings ¢
geometric figuresincluding computing actual
lengths and areas from a scale drawary
reproducing a scale drawing at a differestiale.

7.G2. Draw (freehand, with ruler and protractor,
and with technology@jeometric shapes with giver]
conditions. Focus on constructitigangles from

three measures of angles or sides, noticing whe
the conditions determine a unique triangle, more
than one triangle, or neriangle.

7.ME.1d1 Solve problems that ys®portional
reasoning with ratios of length and area.
7.ME2e1l Solve one step real world problems
related to scaling.

7.GM.1el Construct or draw plane figures using
properties.

7.G.A.1: Solve problems involvirgake drawings of
geometric figures, including computing actual
lengths and areas from a scale drawing and
reproducing a scale drawing at a different scale.

7.G.A.2: Draw (freehand, with ruler and protractg
and with technology) twalimensional geometric
shapes with given conditions. Focus on
constructing triangles from three measures of
angles or sides, noticing when the conditions
determine a unique triangle, more than one
triangle, or no triangle.




7.G3. Describe the twalimensional figures that
result from slicing threelimensionafigures, as in
plane sections of right rectangular prism@usd right
rectangular pyramids.

No CCC developed for this standard.

7.G.A.3: Describe the shape of the cresstion
two-dimensional face of the figures that results
from slicing threedimensional figures, as in plang
sections of right rectangular prisms and right
rectangular pyramids.

Solve reallife and mathematical problems
involving angle measurearea, surfacearea, and
volume.

Solve reallife and mathematical problems
involving angle measuregrea, surface area, and
volume.

(Repeat) Standard GR.EA.1 Solve realorld and
mathematical problems involving angle measure
area, surface area, and volume.

7.G4.Know the formulas for the area and
circumference of a circle and utisem to solve
problems; give an informal derivation of the
relationshipbetween the circumference and area
of a circle.

7.G5. Use facts about supplementary,
complementary, verticaland adjacenangles in a
multi-step problem to write and solve simple
equations foran unknown angle in a figure.

7.G6. Solve realvorld and mathematical

problems involving area, volunand surface area
of two- and threedimensional objects composed
of triangles, quadrilaterals, polygons, cubes, ang
right prisms.

7.ME.2d1 Apply formula to measure area and
circumference of circles.

8.GM.1i1 Identify supplementary angles
8.GM.1i2 Identify complimentary angles.
8.GM.1i3 Identify adjacerngles.

8.GM.1i4 Use angle relationships to find the valy
of a missing angle

7.GM.1h1 Add the area of each face of a prism {
find surface area of three dimensional objects.
7.GM.1h2 Find the surface area of three
dimensional figures using netsrefctangles or
triangles.

7.GM.1h3 Find area of plane figures and surface
area of solid figures (quadrilaterals).

7.GM.1h4 Find area of an equilateral, isosceles,
and scalene triangle.

7.ME.2c 1 Solve one step real world measuremg
problems involving areavolume, or surface area (
two- and threedimensional objects.

7.G.B.4: Know that a circle is a ddimensional
shape created by connecting all the points
equidistant from a fixed point called the center o
the circle. Understand and describe the
relationships among the radius, diameter,
circumference and area of a circle. Know the
formulas for the area and circumference of a cir¢
and use them to solve problems; give an informe
derivation of the relationship between the
circumference and area of a diec

7.G.B.5: Use facts about supplementary,
complementary, vertical, and adjacent angles in
multi-step problem to write and solve simple
equations for an unknown angle in a figure.

7.G.B.6: Solve reatorld and mathematical
problems involving areaplume and surface area
of two- and/or three-dimensional objects
composed of triangles, quadrilaterals, polygons,
cubes, and right prisms.

Understand congruence and similarity using
physical models, transparenciesy geometry
software.

Understand congruence and similarity using
physical models, transparenciesy geometry
software.

Standard- GR.EA.3 Understand congruence and
similarity using physical models, transparencies,
or geometry software




8.G1. Verify experimentally the propeets of
rotations, reflections, antranslations:

8.G.1a. Lines are taken to lines, and line
segments to line segments of tikame length.

8.G.1b. Angles are taken to angles of the sar
measure.

8.G.1c. Parallel lines are taken to paraliekes.

8.G2. Understand that a twalimensional figure is
congruent to another ithe second can be
obtained from the first by a sequence of rotation
reflections, and translations; given two congruer
figures, describe aequence that exhibits the
conguence between them.

8.G3. Describe the effect of dilations, translation
rotations, and reflectionsn two-dimensional
figures using coordinates.

8.G4. Understand that a twalimensional figure is
similar to another if thesecond can be obtained
from the first by a sequence of rotations,
reflections, translations, and dilations; given two
similar two-dimensionafigures, describe a
sequence that exhibits the similaribetween
them.

8.Gb. Use informal arguments to establish facts
about the angle sumral exterior angle of
triangles, about the angles created when paralle
linesare cut by a transversal, and the anglegle
criterion for similarity otriangles For example,
arrange three copies of the same triangle so tha
the sum of the three angles apars to form a line,
and give an argument in terms of transversals w

this is so.

8.GM.1f1 Recognize a rotation, reflection, or
translation of a figure.

H.GM.1d1 Use the reflections, rotations, or
translations in the coordinate plane to solve
problems wih right angles.

No CCC developed for this standard.

8.GM.1f2 Identify a rotation, reflection, or
translation of a plane figure when given
coordinates.

8.GM.1g1 Recognize congruent and similar figu
8.ME.1el Describe the changes in surface area
area, and volume when the figure is changed in
some way (e.g., scale drawings).

8.ME.1e2 Compare area and volume of similar

figures.

8.GM.1i4 Use angle=lationships to find the value
of a missing angle.

8.G.A.1: Verify experimentally the properties of
rotations, reflections, and translations:

8.G.A.l1la: Lines are taken to lines, and line
segments to line segments of the same lengtl

8.G.A.1b: Angles arttaken to angles of the
same measure.

8.G.A.1c: Parallel lines are taken to parallel
lines.

8.G.A.2: Understand that a twdimensional figure
is congruent to another if the second can be
obtained from the first by a sequence of rotation|
reflections,and translations; given two congruent
figures, describe a sequence that exhibits the
congruence between them.

8.G.A.3: Describe the effect of dilations,
translations, rotations, and reflections on two
dimensional figures using coordinates.

8.G.A.4: Undestand that a twedimensional figure
is similar to another if the second can be obtaine
from the first by a sequence of rotations,
reflections, translations, and dilations; given two
similar two-dimensional figures, describe a
sequence that exhibits thersilarity between
them.

8.G.A.5: Use informal arguments to establish fag
about the angle sum and exterior angle of
triangles, about the angles created when paralle
lines are cut by a transversal, and the argtgle
criterion for similarity of triangledzor example,
arrange tiree copies of the same triangle so that
the sum of the three angles appears to form a lir
and give an argument in terms of transversals w
this is so.




Understand and apply the Pythagorean Theoren

Understand and apply the Pythagorean Theoren

Standard- GR.EA.4 Understand and apply the
Pythagorean Theorem.

8.G6. Explain a proof of the Pythagorean Theorg¢
and its converse.

8.G7. Apply the Pythagorean Theorem to
determine unknown side lengths right triangles
in realworld andmathematical problems in two
andthree dimensions.

8.G8. Apply the Pythagorean Theorem to find th
distance between twoints in a coordinate
system.

No CCC developed for this standard.

8.ME.2f1 Apply the Pythagorean theorem to
determine lengths/distances in reatorld
situations.

8.GM.1j1 Find the hypotenuse of a two
dimensional right triangle (Pythagorean Theoren
8.GM.1j2 Find the missing side lengths of a-two
dimensional right triangle (Pythagorean Theoren
H.GM.1al Find th hypotenuse of a two
dimensional right triangle (Pythagorean Theoren
H.GM.1a2 Find the missing side lengths of a twq
dimensional right triangle (Pythagorean Theoren

No CCC developed for this standard.

8.G.B.6: Explain a proof of the Pythagorean
Theoem and its converse using pictures,
diagrams, narratives or models.

8.G.B.7: Apply the Pythagorean Theorem to
determine unknown side lengths in right triangle
in realworld and mathematical problems in two
and three dimensions.

8.G.B.8Apply the Pythagorean Theorem to find
the distance between two points in a coordinate
system.

Solve realworld and mathematical problems
involving volume ofcylinders, cones, and sphere

Solve realworld and mathematical problems
involving volume ofcylinders, cones, and sphere

(Repeat) Standard GR.EA.1 Solve realorld and
mathematical problems involving angle measure
area, surface area, and volume.

8.G9. Know the formulas for the volumes of
cones, cylinders, and spherasd use them to
solve reaiworld and mathematical problems.

Statistics and Probability

Develm understanding of statistical variability.

8.ME2d2 Apply the formula to find the volume of
dimensional shapes (i.e., cubes, spheres, and
cylinders).

Statistical Reasoning

Develop understanding of statistical variability.

8.G.C.9: Know the formulas for the volumes of
cones, cylinders, and spheres and use them to
solve reaiworld and mathematical problems.

Standard- SR.EA.1 Summarize distribution using
measures of center, variability, and graphical
displays.

6.SP1. Recognize a statistical question as one th
anticipates variability ithe data related to the
question and accounts for it in the answelfsr
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6.DPS.1a2 ldentify statistical questions and mal
a plan for data collection.

6.SP.A.1: Recognize a statistical question as on
that anticipates variability in the data related to
the question and accounts for it in the answers.
For example, "How old am I?" is not a statistical
guestion, but "How old are the students in my
school?'is a statistical question because one
anticipates variability in students' ages.




6.SP2. Understand that a set of data collected tg
answer a statistical questidmas a distribution
which can be described by its center, spread, an
overall shape.

6.SP3. Recognize that a measure of center for a
numerical dad setsummarizes all of its values
with a single number, while a measurewairiation
describes how its values vary with a single numik

6.DPS.1d4 Find the range of aggivdata set.
6.DPS.1d6 Explain or identify what the mode
represents in a set of data.

5.DPS.1d1 Select an appropriate statement abo
the range of the data for a given graph (bar grap
line plot) (i.e. range of data) up to 10 points.
5.DPS.1el Usaeasures of central tendency to
interpret data including overall patterns in the
data.

6.DPS.1d2 Solve for mean of a given data set.
6.DPS.1d5 Explain or identify what the mean
represents in a set of data.

6.SP.A.2: Understand that a set of data collecte(
answer a statistical question has a distribution
which can be described by its center (mean,
median and/or mode), spreagiange and/or
interquartile range), and overall shape.

6.SP.A.3: Recognize that a measure of center fd
numerical data set summarizes all of its values

with a single number, while a measure of variatic
describes how its values vary with a single numlt

Summarize and describe distributions.

Summarize and describe distributions.

(Repeat) Standard SR.EA.1 Summarize
distribution using measures of center, variability,
and graphical displays.

6.SP4. Display numerical data in plots on a
number line, intuding dot plotshistograms, and
box plots.

6.SP5. Summarize numerical data sets in relatio
to their context, such as by:

6.SP.@. Reporting the number of
observations.

6.SP.%. Describing the nature of the attributg
underinvestigation,ncluding how it was
measured and its units of measurement.

6.SP.%&. Giving quantitative measures of
center (median and/or mean) andariability
(interquartile range and/or mean absolute
deviation), asvell as describing any overall
pattern and any striking deviatiorieom the
overall pattern with reference to the context i
which thedata were gathered.

6.DPS.1c2 Collect and graph data: bar graph, lin
plots, dot plots, histograms.

6.DPS.1d3 Select statement that matches mean
mode, and spread of data for 1 measure of cent
tendency for a given data set.

6.DPS.1d7 Explain or iddptwhat the median
represents in a set of data.

6.DPS.1e2 Use measures of central tendency tg
interpret data including overall patterns in the
data.

6.SP.B.4: Display numerical data in plots on a
number line, including dot plots, histograms, anc
box plots.

6.SP.B.5: Summarize numerical data sets in
relation to their context, such as by:

6.SP.B.5a: Reporting the number of
observations.

6.SP.B.5b: Describing the nature of the
attribute under investigation, including how it
was measured and its units of mEUrement.

6.SP.B.5c: Calculating quantitative measures
center (median and/or mean) and variability
(range and/or interquartile range and/or mear
absolute deviation), as well as describing any|
overall pattern and any striking deviations froi
the overall pattern with reference to the
context in which the data were gathered.




6.SP.45. Relating the choice of measures of
center and variability to thehape of the data
distribution and the context in which theata
were gathered.

6.SP.B.5d: Relating the choice of measures ¢
center and variability to the shape of the data
distribution and the context in which the data
were gathered.

Use random samplingp draw inferences about a
population.

Use random sampling to draw inferences about
population.

Standard- SR.EA.2 Use random sampling, visua
representations, and measures of center and
variability to draw inferences about one or more
populations.

7.9 1. Understand that statistics can be used to
gain information about @opulation by examining
a sample of the population; generalizatioaisout
a population from a sample are valid only if the
sample igepresentative of that population.
Understand that random samplirignds to
produce representative samples and support va
inferences.

7.SP2. Use data from a random sample to draw
inferences about a populatiowith an unknown
characteristic of interest. Generate multiple
samplegor simulated samples) of the same size
gauge the variation iestimates or predictiong-or
example, estimate the mean word length in a bo
by randomly sampling words from the book;
predict the winner of a school election based on
randomly sampled survejata. Gauge how far off
the estimate or prediction might be.

7.DPS.1bl Determine sample size to answer a
given question.

No CCC developed for this standard.

7.SP.A.1: Understand that statistics can be used
gain information about a population byamining
a sample of the population; generalizations abol
a population from a sample are valid only if the
sample is representative of that population.
Understand that random sampling tends to
produce representative samples and support val
inferences.

7.SP.A.2: Use data from a random sample to dr:
inferences about a population with an unknown
characteristic of interest. Generate multiple
samples (or simulated samples) of the same siz(
gauge the variation in estimates or predictioRar
example, estmate the mean length of a
largemouth bass in a lake by randomly sampling
largemouth bass from the lake; predict the winne
of a school election based on randomly sampleg
survey data. Gauge how far off the estimate or
prediction might be.

Draw informal canparative inferences about two
populations.

Draw informal comparative inferences about twg
populations.

(Repeat) Standard SR.EA.2 Use random
sampling, visual representations, and measures
center and variability to draw inferences about
one or more populations.

7.SP3. Informally assess the degree of visual
overlap of two numericadlata distributions with
similar variabilities, measuring the difference
between the centers by expressing it as a multip
of a measure ovariability.For example, the mean
height of players on the basketball team is 10 cn

greater than the mean height of players on the

7.DPS.1j1 Make or select a statement to compa
the distribution of 2 data sets.

7.SP.B.3: Informally assess the degree of visual
overlap of two numerical data distributions with
similar variabilities, measuring the difference
between the centers by expressing it as a multip
of a measure ofariability. For example, the mean
height of players on the basketball team is 10 cn
greater than the mean height of players on the




soccer team, about twice the variability (mean
absolute deviation) on either team; on a dot plot
the separation between the two distritions of
heights is noticeable.

7.SP4. Use measures of center and measures o
variability for numerical datfrom random
samples to draw informal comparative inference
abouttwo populations.For example, decide
whether the words in a chapter of a ssh-grade
science book are generally longer than the word
a chapter of a fourtlgrade science book.

7.DPS.1i2 Identify the range (high/low),
median(middle), mean, or mode of a given data
set.

7.DPS.1k1 Analyze graphs to determine or seleq
appropriate comparative inferences about two
samples or populations.

8.DPS.1j2 Make or select an appropriate
statements based upon two unequal data sets
using measure of central tendency and shape.

soccer team and both distributions have similar
variability (mean absolute deviation) of about 5
cm. The difference betweehd mean heights of
the two teams (10 cm) is about twice the variabil
(5 cm mean absolute deviation) on either team; |
a dot plot, the separation between the two
distributions of heights is noticeable.

7.SP.B.4: Use measures of center and measure
variability for numerical data from random
samples to draw informal comparative inference
about two populationsFor example, decide
whether the words in a chapter of a seveigtade
science book are generally longer than the word
a chapter of a fouti-grade science book.

Investigate chance processes and develop, use,
and evaluateprobability models.

Investigate chance processes and develop, use,
and evaluateprobability models.

Standard- SR.EA.3 Investigate chance processe
and develop, use, andvaluate probability
models.

7.SP5. Understand that the probability of a chan
event is a numbebetween 0 and 1 that expresse
the likelihood of the event occurringiarger
numbers indicate greater likelihood. A probability
near Oindicates arunlikely event, a probability
around 1/2 indicates an evettat is neither
unlikely nor likely, and a probability near 1
indicates dikely event.

7.SP6. Approximate the probability of a chance
event by collecting data otfne chance process
that produces it and observing its loagin relative
frequency, and predict the approximate relative
frequency given th@robability. For example,
when rolling a number cube 600 times, predict tf
a 3 or 6 would be rolled roughly 200 times, but
probably not exactly @) times.

7.DPS.2d1 Describe the probability of events as
being certain or impossible, likely, less likely or
equally likely.

7.DPS.2d2 State the theoretical probability of
events occurring in terms of ratios(words,
percentages, decimals).

7.DPS.2al Conduct sitagrobability experiments
7.DPS.2d4 Make a prediction regarding the
probability of an event occurring; conduct simple
probability experiments.

7.SP.C.5: Understand that the probabitifya
chance event is a number between 0 and 1 that
expresses the likelihood of the event occurring.
Larger numbers indicate greater likelihood. A
probability near 0 indicates an unlikely event, a
probability around 1/2 indicates an event that is
neither wlikely nor likely, and a probability near |
indicates a likely event.

7.SP.C.6: Approximate the probability of a chang
event by collecting data on the chance process
that produces it and observing its lomngn relative
frequency, and predict the approrate relative
frequency given the probabilityzor example,
when rolling a number cube 600 times, predict tf
a 3 or 6 would be rolled roughly 200 times, but
probably not exactly 200 times.




7.SP7. Develop a probability model and use it to
find probabilities of eventscCompare probabilities
from a model to observed frequencies; if the
agreement is not good, explain possible sourceg
the discrepancy.

7.SP. 7. Develop a uniforrprobability model
by assigning equairobability to all outcomes,
and use the model to determingrobabilities
of events.For example, if a student is selecte
at random from a class, find the probability
that Jane will be selected and the probability
that a girl will be selected.

7.SP.h. Develop a probability model (which
may not be uniform) bpbserving frequencies
in data generated from a chance proceBer
example, find the approximate probability tha
a spinning penny will land heads up or that al
tossed paper cup will land opend down. Do
the outcomes for the spinning penny appear
be equally likely based on the observed
frequencies?

7.SP8. Find probabilities of compound events
using organized lists, tablasee diagrams, and
simulation.

7.SP.&. Understand that, just as with simple
events, the probability of aompound event is
the fraction of outcomes in the sample space
for which the compound event occurs.

7.SP.&. Represent sample spaces for
compound events using metheguch as
organized lists, tables and tree diagrams. Fo
an eventdescribed in everyday language (e.g
GNRBffAYy3 ReedifytheSoutéomds S
in the sample space which compose theent.

7.DPS.2d3 Using an appropriate graphic or tacti
representation, find all possible outcomes for a
compouncdevent.

7.DPS.2d5 Compare actual results of simple
experiment with theoretical probabilities.

7.DPS.2b1 Identify sample space for a single eV,
(coin, spinner, die).

7.DPS.2el Determine the theoretical probability
multistageprobability experiments (2 coins, 2
dice).

7.DPS.2e2 Collect data from multistage probabil
experiments (2 coins, 2 dice).

7.DPS.2e3 Compare actual results of multistage
experiment with theoretical probabilities.

7.SP.C.7: Develop a probability model and use i
find probablities of events. Compare probabilities
from a model to observed frequencies; if the
agreement is not good, explain possible sourceg
the discrepancy.

7.SP.C.7a: Develop a uniform probability mog
by assigning equal probability to all outcomes
and use the model to determine probabilities

events.For example, if a student is selected &
random from a class, find the probability that
Jane will be seléed and the probability that a

girl will be selected.

7.SP.C.7b: Develop a probability model (whic
may not be uniform) by observing frequencie
in data generated from a chance proceBer
example, find the approximate probability tha
a spinning penny iV land heads up or that a
tossed paper cup will land opemd down. Do
the outcomes for the spinning penny appear {
be equally likely based on the observed
frequencies?

7.SP.C.8: Find probabilities of compound events
using organized lists, tables, trdeagrams, and
simulation.

7.SP.C.8a: Understand that, just as with simp
events, the probability of a compound event i
the fraction of outcomes in the sample space
for which the compound event occurs.

7.SP.C.8b: Represent sample spaces for
compound eents using methods such as
organized lists, tables and tree diagrams. For
event described in everyday language (e.g.,
"rolling double sixes"), identify the outcomes
the sample space which compose the event.




7.SP.&. Design and use a simulation to
generatefrequencies focompound events.
For example, use random digits as a simulat
tool to approximate the answer to the
question: If 40% of donors have type A bloog
what is the probability that it will take at least
4 donors to find one with type A blood?

7.SP.C.8c: Design and use a simulation to
generate frequencies for compound everfr
example, use random digits as a simulation tg
to approximate the answer to the question: If
40% of donors have type A blood, what is the
probability that it will take at least 4 donors to
find one with type Alood?

Investigate patterns of association in bivariate
data.

Investigate patterns of association in bivariate
data.

Standard- SR.EA.4 Investigate patterns of
association in bivariate data.

8.SP1. Construct and interpret scatter plots for
bivariate measuremendata to investigate
patterns of association between two quantities.
Describe patterns such as clustering, outliers,
positive or negativassociation, linear associatior
and nonlinear association.

8.SP2. Know thatstraight lines are widely used tg
model relationshipdetween two quantitative
variables. For scatter plots that suggedinear
association, informally fit a straight line, and
informally assesthe model fit by judging the
closeness of the data pointe the line.

8.SP3. Use the equation of a linear model to sol
problems in the contexof bivariate measurement
data, interpreting the slope and intercegfor
example, in a linear model for a biology
experiment, interpret a slope of 1.5 cm/hr as
meaningthat an additional hour of sunlight each
day is associated with an additional 1.5 cm in
mature plant height.

8.SP4. Understand that patterns of association ¢
also be seen in bivariatategorical data by
displaying frequencies and relative frequendiea
two-way table. Construct and interpret a tweay

table summarizinglata on two categorical

8.SP.1a Recognizepattern of association using
existing data.

8.DPS.1g2 Graph data using line graphs,
histograms, or box plots.

8.DPS.1h1 Graph bivariate data using scatter pl
and identify possible associations between the
variables.

8.DPS.1i3 using box plots aswhtter plots, identify
data points that appear to be outliers.

8.DPS.2g1 Distinguish between a linear and nor
linear association when analyzing bivariate data
a scatter plot

8.DPS.2g2 Interpret the slope and thimtgrcept
of a line in thecontext of a problem.

8.DPS.1k2 Analyze displays of bivariate data to
develop or select appropriate claims about thosg
data.

8.DPS.1f3 Construct a tweay table summarizing

data on two categorical variables collected from

8.SP.A.1: Construct and interpret scatter plots fc
bivariate measurement data to investigate
patterns of association between two quantities.
Describe patterns such as clustering, outliers,
positive or negtive association, linear associatior
and nonlinear association.

8.SP.A.2: Know that straight lines are widely use
to model relationships between two quantitative
variables. For scatter plots that suggest a linear
association, informally fit atraight line, and
informally assess the model fit by judging the
closeness of the data points to the line.

8.SP.A.3: Use the equation of a linear model to
solve problems in the context of bivariate
measurement data, interpreting the slope and
intercept. For example, in a linear model for a
biology experiment, interpret a slope of 1.5 cm/h
as meaning that an additional hour of sunlight
each day is associated with an additional 1.5 cm
mature plant height.

8.SP.A.4: Understand that patterns of assoorati
can also be seen in bivariate categorical data by
displaying frequencies and relative frequencies i
two-way table. Construct and interpret a tweay
table summarizing data on two categorical




variables collected from the same subjediise
relative frequencies calculated for rows or colum
to describepossible association between the two
variablesFor example, collect data from student
in your class on whether or not they have a curfe
on school nights and whether or not they have
assigned chores at home. Is there evidence that

those who have a curfew also tend to have chor

the same subjects; idengifpossible association
between the two variables.

variables collected from the same subjects. Use
relative frequencies calculated for rows or colum
to describe possible association between the tw
variablesFor example, collect data from student
in your class on whether or not they have a curfe
on school nights and whether or not they have

assigned chores &ome. Is there evidence that

those who have a curfew also tend to have chor

'Expectations for unit rates in this grade are limited to fmmplex fractions.
2Computations with rational numbers extend the rules for manipulating fractions to completiofna.
3Function notation is not required in Grade 8.

Grade Span Diploma Mathematics
*Mathematics in grade®-diplomahave been consolidated into a grade spaather than broken out into conceptual categoriedVhile the CCSS and CCC
focuses on conceptual categies, the MLR focus on a grade spabue to courses and the structure of teaching mathematics, the Maine Learning Results do
not designate the grader courseat which the standard is taught, rather performance expectations show what the standard looks like across the grade span.

Number and Quantity Overview
The Real Number System
1 Extend the properties of exponents to ratioredponents
9 Useproperties of rational and irrationadumbers
Quantities
1 Reason guantitatively and use units to sobreblems
The Complex Number System
1 Perform arithmetic operations with comple&umbers
1 Represent complex numbers and theperations on the complex plane
I Use complex numbers in polynomial identitesd equations
Vector and Matrix Quantities
1 Represent and model with vector quantities
9 Perform operations on vectors
1 Perform operations on matrices and usetrices in applications

Algebra Overview
Seeing Struaire in Expressions
1 Interpret the structure of expressions
1 Write expressions in equivalent forms to sofw®blems



Arithmetic with Polynomials and Rationdtxpressions
1 Perform arithmetic operations on polynomials
1 Understand the relationship betweezeros andactors of polynomials
1 Use polynomial identities to solve problems
1 Rewrite rational expressions
Creating Equations
1 Create equations that describe numbersrelationships
Reasoning with Equations and Inequalities
1 Understand solvingquations as a process kasoning and explain the reasoning
1 Solve equations and inequalities in one variable
1 Solve systems of equations
1 Represent and solve equations and inequalitjephically

Functions Overview
Interpreting Functions
1 Understand the oncept of a function and usfeinction notation
1 Interpret functions that arise in applicationsterms of the context
1 Analyze functions using differergpresentations
Building Functions
9 Build a function that models a relationstiptween two quantities
1 Buld new functions from existing functions
Linear, Quadratic, and Exponential Models
9 Construct and compare linear, quadratic, aonential models and solve problems
1 Interpret expressions for functions in termstb situation they model
Trigonometric Factions
1 Extend the domain of trigopnometric functionsing the unit circle
1 Model periodic phenomena with trigonometrfanctions
1 Prove and apply trigonometric identities

Geometry Overview

Congruence
1 Experiment with transformations in the plane
1 Understand congruence in terms of rigibtions
1 Prove geometric theorems
1 Make geometric constructions

Similarity, Right Triangles, and Trigonometry



Understand similarity in terms of similaritsansformations
Prove theorems involving similarity
Define triggnometric ratios and solve problenirsvolving right triangles
1 Apply trigopnometry to general triangles
Circles
1 Understand and apply theorems about circles
9 Find arc lengths and areas of sectors of circles
Expressing Geometric Properties with Equations
i Transate between the geometric descriptiand the equation for a conic section
1 Use coordinates to prove simple geomettieorems algebraically
Geometric Measurement and Dimension
1 Explain volume formulas and use them to sqgiveblems
1 Visualizerelationships between twalimensionabhnd threedimensional objects
Modeling with Geometry
1 Apply geometric concepts in modelisguations

= =4 =4

Statistics and Probability Overview
Interpreting Categorical and Quantitative Data

1 Summarize, represent, and integirdata on asingle count or measurement variable
1 Summarize, represent, and interpret data oo categorical and quantitative variables

1 Interpret linear models
Making Inferences and Justifying Conclusions
1 Understand and evaluate random processeslerlyirg statistical experiments

1 Make inferences and justify conclusions freample surveys, experiments and observatiatatlies

Conditional Probability and the Rules of Probability

1 Understand independence and conditioqabbability and use them to interpretata

9 Use the rules of probability to compupobabilities of compound events in a unifoprobability model

Using Probability to Make Decisions
i Calculate expected values and use thensatve problems
1 Use probability to evaluate outcomes @édcisions

Common Core State Standards

Core Content Connectors

Maine Learning Results

Mathematics Standards for High School

The high school standards specify the mathema
that all students shouldtudy in order to be
college and career ready. Additional mathematiq

Modeling Standards: Modeling is best interprete
not as a collection of isolate@pics but rather in

relation to other standards. Making mathematica
models is a Standard for Mathematical Practice,




that students should learn in order to take
advanced courses such as calcuad;anced
statistics, or discrete mathematics is indicated by
(+), as in thigxample:

(+) Represent comptenumbers on the
complex plane in rectanguland polar
form (including real and imaginary
numbers).

All standards without a (+) symbol should be in t
common mathematicsurriculum for all college
and career ready students. Standards with a (+)
symbol nay also appear in courses intended for
students.

The high school standards are listed in concepty
categories:

9 Number and Quantity

9 Algebra

9 Functions

9 Modeling

9 Geometry

9 Statistics and Probability

Conceptual categories portray a coherent view @
highschooV I G KSY I GAOQ&T I &
functions, for example, crossesxamber of
traditional course boundaries, potentially up
through andincluding calculus.

Modeling is best interpreted not as a collection @
isolated topics but imelation to other standards.
Making mathematical models is a Standard for
Mathematical Practice, and specific modeling
standards appear throughodhe high school
standards indicated by a star symbol)( The star

symbolsometimes appears on the heading

and specific modeling standards appears
throughout the high school standards indicated

a star symbol().

The high school standards alsontain some
performance expectations which are denoted by
plus ). These performance expectations are
intended to be extensions of learning. All studen
should be given opportunities to explore this
content, but mastery is not expected.




group of standards; in that case siould be
understood to apply to all standards in that grou

Mathematics | High Schoal Number and
Quantity

Numbers and Number Systems. During the yeatr
from kindergarten to eightlyrade, students must
repeatedly etend their conception of number. At
first, a ydzYo SNE YSIya aO2 dy
3... Soon after that, 0 is used to represény/ 2 y
and the whole numbers are formed by the
counting numbers togethewith zero. The next
extension is fractions. At firstractions are barely
numbersand tied strongly to pictorial
representations. Yet by the time students
understanddivision of fractions, they have a
strong concept of fractions as numbers and hav¢
connected them, via their decimal representatior
with the baseten system usedb represent the
whole humbers. During middle school, fractions
are augmented byegative fractions to form the
rational numbers. In Grade 8, students extend tH
system once more, augmenting the rational
numbers with the irrational nenbersto form the
real numbers. In high school, students will be
exposed to yet anotheextension of number,
when the real numbers are augmented by the
imaginarynumbers to form the complex numbers

With each extension of number, the meanings o
addition, subtraction,multiplication, and division
are extended. In each new number system
integers,rational numbers, real numbers, and
complex numbers the four operations staghe
same in two important ways: They have the
commutative, associative, ardistributive
properties and their new meanings are consister
with their previousmeanings.




Extending the properties of wholeumber
exponents leads to new and productimetation.
For example, properties of whaeleumber
exponents suggest that {8)°shauld be 532 =5
=5 and that 5% should be the cube root of 5.

Calculators, spreadsheets, and computer algebr
systems can provide ways fstudents to become
better acquainted with these new number systen
and theirnotation. They can be used to gaate
data for numerical experiments, to help
understand the workings of matrix, vector, and
complex number algebra, and &xperiment with
non-integer exponents.

Quantities. In real world problems, the answers
are usually not numbers bufuantities: numters
with units, which involves measurement. In their
work inmeasurement up through Grade 8,
students primarily measure commonly used
attributes such as length, area, and volume. In h
school, students encounterwider variety of units
in modeling, e.g.acceleration, currency
conversions, deriveduantities such as persen
hours and heating degree days, social science r
suchas percapita income, and rates in everyday
life such as points scored per gamebatting
averages. They also encounter nosidliations in
which they themselvemust conceive the
attributes of interest. For example, to find a gooq
measure obverall highway safety, they might
propose measures such as fatalities per year,
fatalities per year per driver, or fatalities per
vehiclemile traveled. Such a conceptyabcess is
sometimes called quantification. Quantification is
important for scienceas when surface area
ddzRRSyfe aqadlyRa 2dzié
evaporation.Quantification is also important for
companies, whicimust conceptualize relevant




attributes and create or choose suitable measur
for them.

Mathematics | High Schoal Algebra
Expressions. An expression is a record of a
computation with numbers, symbothat
represent numbers, arithmetioperations,
exponentiation, and, at moradvanced levels, the
operation of evaluating a function. Conventions
about theuse of parentheses and the order of
operations assure that each expression is
unambiguous. Creating an expression that
describes a comgation involving ageneral
quantity requires the ability to express the
computation in general termsbstracting from
specific instances.

Reading an expression with comprehension
involves analysis of its underlyistyucture. This
may suggest a differertut equivalent way of
writing the expressiotthat exhibits some different
aspect of its meaning. For examptet 0.0% can
be interpreted as the addition of a 5% tax to a
pricep. Rewritingp + 0.0% as 1.0% shows that
adding a tax is the same as mulyipg the price by
a constant factor.

Algebraic manipulations are governed by the
properties of operations andxponents, and the
conventions of algebraic notation. At times, an
expression is theesult of applying operations to
simpler expressions. Fokample,p + 0.0%p is the
sum of the simpler expressiopsand 0.0%.
Viewing an expression as the resuloperation

on simpler expressions can sometimes clarify its
underlying structure.

A spreadsheet or a computer algebra system (C
can be used to gerimentwith algebraic
expressions, perform complicated algebraic




manipulations, andinderstand how algebraic
manipulations behave.

Equations and inequalities. An equation is a
statement of equality between twexpressions,
often viewed as guestion asking for which value
of the variables thexpressions on either side are
in fact equal. These values are the solutions to t
equation. An identity, in contrast, is true for all
values of the variables; identities anéen
developed by rewritig an expression in an
equivalent form.

The solutions of an equation in one variable forn
set of numbers; the solutions @ equation in
two variables form a set of ordered pairs of
numbers, which can bglotted in the coordinate
plane. Two or more eations and/or inequalities
form asystem. A solution for such a system mus
satisfy every equation and inequalitytime
system.

An equation can often be solved by successively
deducing from it one or morsimpler equations.
For example, one can add tharse constant to
both sideswithout changing the solutions, but
squaring both sides might lead to extraneous
solutions. Strategic competence in solving inclug
looking ahead for productivenanipulations and
anticipating the nature and number of solutions.

Some equations have no solutions in a given
number system, but have a solutiama larger
system. For example, the solutionxof 1 =0 is an
integer, not a wholenumber; the solution of 2+ 1
= 0 is a rational number, not an integer; the
solutionsof X2 ¢ 2 = 0 are real numbers, not
rational numbers; and the solutions ¥+ 2 =0
are complex numbers, not real numbers.




The same solution techniques used to solve
equations can be used to rearranfggmulas. For
example, the formula for the area of aapezoid A
= (1+h2)/2)h, canbe solved foh using the same
deductive process.

Inequalities can be solved by reasoning about th
properties of inequality. Manygut not all, of the
properties of equality continue to hold for
inequalities and can beseful in solving them.

Connections to Functions and Modeling.
Expressions can define functioasid equivalent
expressions define the same function. Asking wi
two functionshave the same value for the same
input leads to an equation; graphing the two
functions allows for finding approximate solution
of the equation. Converting erbal description to
an equation, inequality, or system of these is an
essential skilin modeling.

Mathematics | High Schoal Functions

Functions describe situations whereeguantity
determines another. For examplie return on
$10,000 invested at an annualized percentage r
of 4.25% is éunction of the length of time the
money is invested. Because we continually mak
theories aboutdependencies between quantities
in nature and society, functionare important
tools in the construction of mathematical models

In school mathematics, functions usually have
numerical inputs and outputs and aodten

defined by an algebraic expression. For examplg
the time in hours it take fora car to drive 100
YAfSA Aa || FdzyOQGAz2y 27
hour, v; the ruleT(v) = 100X expresses this
relationship algebraically and defines a function
whosename isT.




The set of inputs to a function is called its domai
We often infer the domain to ball inputs for
which the expression defining a function has a
value, or for which théunction makes sense in a
given context.

A function can be described in various ways, su
as by a graph (e.g., the traceateismograph)y

I @SNBIFf NHzZA ST a4 Ay=X
methecapitaOA G &8 T¢ o6& |y | f 3
f(x) =a+bx; or by a recursive rule. The grapha
function is often a useful way of visualizing the
relationship of the functioomodels, ad
manipulating a mathematical expression for a
function can throw lighe y G KS Fdzy O
properties.

Functions presented as expressions can model
many important phenomena. Twimportant
families of functions characterized by laws of
growth are linear funtions,which grow at a
constant rate, and exponential functions, which
grow at a constanpercent rate. Linear functions
with a constant term of zero describe proportion
relationships.

A graphing utility or a computer algebra system
can be used to expanent with properties of
these functions and their graphs and to build
computational model®f functions, including
recursively defined functions.

Connections to Expressions, Equations, Modelir|
and CoordinatedDetermining an output value for
a partialar input involves evaluating an
expressionfinding inputs that yield a given outpu
involves solving an equation. Questiatsout
when two functions have the same value for the
same input lead t@quations, whose solutions ca
be visualized from the ietsection of their graphs.




Because functions describe relationships betwes
quantities, they are frequentlysed in modeling.
Sometimes functions are defined by a recursive
process, whicltan be displayed effectively using
spreadsheet or othetechnology.

Mathematics | High Schoal Modeling

Modeling links classroom mathematics and
statistics to everyday life, work, amcision
making. Modeling is the process of choosing an(
using appropriatanathematics and statistics to
analyze empirical situ@ns, to understand them
better, and to improve decisions. Quantities and
their relationships in physicatéconomic, public
policy, social, and everyday situations can be
modeled usingnathematical and statistical
methods. When making mathematical models,
technology is valuable for varying assumptions,
exploring consequences, asdmparing
predictions with data.

A model can be very simple, such as writing totg
cost as a product of unit pricgnd number bought,
or using a geometric shape to describe agbsl
object likea coin. Even such simple models invol
making choices. It is up to us whethtermodel a
coin as a threadlimensional cylinder, or whether g
two-dimensionalisk works well enough for our
purposes. Other situatiomsmodeling a delivery
route, a production schedule, or a comparison o}
loan amortizations need moreelaborate models
that use other tools from the mathematical
sciences. Reavorld situations are not organized
and labeled for analysis; formulating tractable
models,representing sah models, and analyzing
them is appropriately a creative procetske every
such process, this depends on acquired expertig
as well as creativity.

Some examples of such situations might include




1 Estimating how much water and food is
needed for emergengcrelief in a devastated
city of 3 million people, and how it might be
distributed.

i Planning a table tennis tournament for 7
players at a club with tables, where each
player plays against each other player.

9 Designing the layout of the stalls in a scho
fair so as to raise anuch money as possibl¢

1 Analyzing stopping distance for a car.

1 Modeling savings account balance, bacteri
colony growth, oinvestment growth.

1 Engaging in critical path analysis, e.g.,
applied to turnaround of amircraft at an
airport.

1 Analyzing risk in situations such as extrem
sports, pandemicsnd terrorism.

1 Relating population statistics to individual
predictions.

In situations like these, the models devised deps
on a number of factors: Hoprecise an answer dg
we want or need? What aspects of the situation
we mostneed to understand, control, or optimize
What resources of time and tools do wave? The
range of models that we can create and analyze
also constrained bthe limitations of our
mathematical, sttistical, and technical skills, and
our abilityto recognize significant variables and
relationships among them. Diagramswvafrious
kinds, spreadsheets and other technology, and
algebra are powerful toolor understanding and
solving problems drawn fromifferent types of
realworld situations.

One of the insights provided by mathematical
modeling is that essentially the same
mathematical or statistical structure can
sometimes model seemingly differesituations.




Models can also shed light dine mathenatical
structures themselvedpr example, as when a
model of bacteriagrowth makes more vivid the
exploswegrowth of the exponentlal function.

Problem r| Formulate s Validate ! Heport

\\___,_..-"{—.—-'“‘--rr"'\‘\______//

| Compute I = Interpret I
L /’ S /J

The basic modeling cycle is summarized in the
diagram. ltinvolves (1) identifying variables in thg
situation and selectinghose that represent
essential features, (2) formulatirgmodel by
creating and selecting geometric, graphical,
tabular, algebraic, or statistical representations
that describerelationships between the variables
(3) analyzing and perforimg operationson these
relationships to draw conclusions, (4) interpretin
the results of thenathematics in terms of the
original situation, (5) validating the conclusions
comparing them with the situation, and then
either improving the model or, it is acceptable,
(6) reporting on the conclusions and the reasoni
behind them.Choices, assumptions, and
approximations are present throughout this cycl¢

In descriptive modeling, a model simply describe
the phenomena or summarizélsem in a compact
form. Graphs of observations are a familiar
descriptive modal for example, graphs of global
temperature and atmospheric GOver time.

Analytic modeling seeks to explain data on the
basis of deeper theoretical ideaapeit with
parameters that areempirically based; for
example, exponential growtbf bacterial colonies
(until cutoff mechanisms such as pollution or
starvationintervene) follows from a constant
reproduction rate. Functions are an importaobl
for analyzing such problems.




Graphingutilities, spreadsheets, computer algebr
systems, and dynamic geomesgftware are
powerful tools that can be used to model purely
mathematicalphenomena (e.g., the behavior of
polynomials) as well as physical phenomena.

Modeling Standards Modeling ig&t interpreted
not as a collection of isolatedpics but rather in
relation to other standards. Making mathematica
models isa Standard for Mathematical Practice,
and specific modeling standards appear
throughout the high school standards indicated [
astar symbol ¢ ).

Mathematics | High Schoal Geometry

An understanding of the attributes and
relationships of geometric objects can applied
in diverse contexts interpreting a schematic
drawing, estimating the amourtdf wood needed
to frame a sloping ralp rendering computer
graphics, or designingseewing pattern for the
most efficient use of material.

Although there are many types of geometry,
school mathematics is devoted primarity plane
Euclidean geometry, studied both synthetically
(without coordinates) an@nalytically (with
coordinates). Euclidean geometry is characteriz¢
most importantlyby the Parallel Postulate, that
through a point not on a given line there is exact
oneparallel line. (Spherical geometry, in contras
has noparallel lines.)

During high school, students begin to formalize
their geometry experiences fromlementary and
middle school, using more precise definitions an
developing carefuproofs. Later in college some
students develop Euclidean and ottggometries
carefullyfrom a small set of axioms.




The concepts of congruence, similarity, and
symmetry can be understood frothe perspective
of geometric transformationFundamental are the
rigid motions:translations, rotations, reflections,
and combinaibns of these, all of which are here
assumed to preserve distance and angles (and
therefore shapes generally). Reflecticarsd
rotations each explain a particular type of
symmetry, and the symmetries of atject offer
insight into its attributes as when he reflective
symmetry of an isoscel¢gangle assures that its
base angles are congruent.

In the approach taken here, two geometric figure
are defined to be congruent if theiie a sequence
of rigid motions that carries one onto the other.
This is theorincipleof superposition. For triangles
congruence means the equality of all
correspondingpairs of sides and all correspondin
pairs of angles. During the middle grades, throug
experiences drawing triangles from given
conditions, students notice ways specifyenough
measures in a triangle to ensure that all triangles
drawn with those measures amngruent. Once
these triangle congruence criteria (ASA, SAS, ai
SSS) are establishading rigid motions, they can
be used to prove theorems about triaegl,
quadrilateralsand other geometric figures.

Similarity transformations (rigid motions followeg
by dilations) define similaritin the same way that
rigid motions define congruence, thereby
formalizing thesimilarity ideas of "same shape"
and "scaledctor" developed in the middle gradeg
These transformations lead to the criterion for
triangle similarity that two pairs aforresponding
angles are congruent.




The definitions of sine, cognand tangent for
acute angles are founded on rigintangles ad
similarity, and, with the Pythagorean Theorem, g
fundamental in manyealworld and theoretical
situations. The Pythagorean Theorem is
generalized to nomight triangles by the Law of
Cosines. Together, the Laws of Sines and Cosir
embodythe triangke congruence criteria for the
cases where three pieces of information suffice
completely solve a triangle. Furthermore, these
laws yield two possible solutionstime ambiguous
case, illustrating that SidBideAngle is not a
congruence criterion.

Analytic geometry connects algebra and geomet
resulting in powerful methodsf analysis and
problem solving. Just as the number line associa
numbers withlocations in one dimension, a pair ¢
perpendicular axes associates pairs of numbers
with locationsin two dimensions. This
correspondence between numerical coordinates
and geometric points allows methods from algek]
to be applied to geometry and vieersa. The
solution set of an equation becomes a geometriq
curve, making visualizatiantool fordoing and
understanding algebra. Geometric shapes can b
described byequations, making algebraic
manipulation into a tool for geometric
understandingmodeling, and proof. Geometric
transformations of the graphs of equations
correspondo algebraic changgin their
equations.

Dynamic geometry environments provide studer;
with experimental and modelintpols that allow
them to investigate geometric phenomena in
much the same way aomputer algebra systems
allow them to experiment with algebraic
phenomena




Connections to Equations. The correspondence
between numerical coordinateend geometric
points allows methods from algebra to be applie
to geometry and viceersa. The solution set of an
equation becomes a geometric curve, making
visualizatiora toolfor doing and understanding
algebra. Geometric shapes can be described by
equations, making algebraic manipulation into a
tool for geometric understandingnodeling, and
proof.

Mathematics | High Schoal Statisticsand
Probability”

Decisions or predictiorasre often based on data
numbers in context. Thesdecisions or predictions
would be easy if the data always sent a clear
message, buthe message is often obscured by
variability. Statistics provides tools for describing
variability in data and for makirigformed
decisions that take it into account.

Data are gathered, displayed, summarized,
examined, and interpreted to discovpatterns
and deviations from patterns. Quantitative data
can be described in terntf key characteristics:
measures of shape, oeer, and spread. The shapg
of a datadistribution might be described as
symmetric, skewed, flat, or bell shaped, and it
might be summarized by a statistic measuring
center (such as mean or mediaam)d a statistic
measuring spread (such as standard dewratir
interquartile range)Different distributions can be
compared numerically using these statistics or
compared visually using plots. Knowledge of
center and spread are not enoughdescribe a
distribution. Which statistics to compare, which
plots to wse, and whathe results of a comparison
might mean, depend on the question to be
investigatedand the reallife actions to be taken.




Randomization has two important uses in drawir
statistical conclusions. Firstpllecting data from a
randomsample of a population makes it possible
to drawvalid conclusions about the whole
population, taking variability into accoursecond,
randomly assigning individuals to different
treatments allows a faicomparison of the
effectiveness of those treatment# statistically
significantoutcome is one that is unlikely to be
due to chance alone, and this can be evaluated
only under the condition of randomness. The
conditions under which data allected are
important in drawing conclusions from the data;
critically reviewinguses of statistics in public
media and other reports, it is important to
consider thestudy design, how the data were
gathered, and the analyses employed as well ag
the data summaries and the conclusions drawn.

Random processes can described
mathematically by using a probability modallist
or description of the possible outcomes (the
sample space), each of whichaissigned a
probability. In situations such as flipping a coin,
rolling a number cubeyr drawing a card, it might
bereasonable to assume various outcomes are
equallylikely. In a probability model, sample poin
represent outcomes and combine toake up
events; probabilities of events can be computed
applying the Additiorand Multiplication Rules.
Interpreting theseprobabilities relies on an
understandingpf independence and conditional
probability, which can be approached through th
analysis of tweway tables.

Technology plays an important role in statistics
and probability by making gossible togenerate
plots, regression functions, and correlation
coefficients, and t@simulate many possible
outcomes in a short amount of time.




Connections to Functions and Modeling. Functig
may be used to descrildata; if the data suggest :
linear relationshipthe relationship can be
modeledwith a regression line, and its strength
and direction can be expressed through a
correlation coefficient.

Notes on Course Transitions

The high school portion of the Standards for
Mathematical Content specifies theathemdics
all students should study for college and career
readiness. Thesgtandards do not mandate the
sequence of high school courses. However, the
organization of high school courses is a critical
component to implementatiorf the standards.
To thatend, sample high school pathways for
mathematicsc in both a traditional course
sequence (Algebra I, Geometry, and Algebra Il)
well as an integrated course sequence
(Mathematics 1, Mathematics 2, Mathematicsc3)
will be made available shortly after thielease of
the final Common Core Statandards. It is
expected that additional model pathways based
these standardsvill become available as well.

The standards themselves do not dictate
curriculum, pedagogy, or delivery obntent. In
particular, sates may handle the transition to hig
school in differentvays. For example, many
students in the U.S. today take Algebra | in tHe §
grade, and in some states this is a requirement.
The K7 standards contain thprerequisites to
prepare students for Aebra | by 8th grade, and
the standards arelesigned to permit states to
continue existing policies concerning Algebra I ir
8" grade.

A second major transition is the transition from
high school to possecondaryeducation for




college and careers. Theidence concerning
college and careaeadiness shows clearly that th
knowledge, skills, and practices important for
readiness include a great deal of mathematics
prior to the boundary defined bf#) symbols in
these standards. Indeed, some of the highest
priority content forcollege and career readiness
comes from Grades-8. This body of material
includespowerfully useful proficiencies such as
applying ratio reasoning in realorld and
mathematical problems, computing fluently with
positive and negativéractionsand decimals, and
solving realworld and mathematical problems
involvingangle measure, area, surface area, and
volume. Because important standards tmilege
and career readiness are distributed across graq
and courses, systenfier evaluatingcollege and
career readiness should reach as far back in the
standards as Grades& It is important to note as
well that cut scores or oth@nformation
generated by assessment systems for college a
career readinesshould be developed in
collaboration with representatives from higher
educationand workforce development programs
and should be validated by subsequent
performance of students in college and the
workforce.

The Real Number System HS\N-RN Quantitative Reasoning

Extend the properties of exponents to rational | Extend the properties of exponents to rational Standard- QR.A.1 Extend the properties of

exponents. exponents. exponents to rational exponents.

1. Explain how the definition of the meaning of | No CCC developed for this standard. HSN.RN.A.1: Explain how the definition of the
rational exponentgollows from extending the meaning of rational exponents follows from
properties of integeexponents tahose values, extending he properties of integer exponents to
allowing for a notation for radicals in terms of those values, allowing for a notation for radicals
rationalexponents For example, we definé’5to terms of rational exponentdzor example, we

be the cube root of because we want {5)3 = define 3”%to be the cube root of 5 because we

5133 t0 hold, so (8°)® must equal 5. want (5%)2 = 3¥33t0 hold, so (8°)® must equal 5.




2. Rewrite expressioniavolving radicals and
rational exponents usinthe properties of
exponents.

HS.NO.1al Simplify expressions that include
exponents.

HS.NO.1a2 Explain the influence of an exponen
the location of adecimal point in a given number.
HS.NO1a3 Convert a number expressed in scie
notation.

HS.NO.2c2 Rewrite expressions that include
rational exponents.

HSN.RN.A.2: Rewrite expressions involving radi
and rational exponents using the properties of
exponents.

Use properties of rational and irrational humbers

Use properties of rational and irrational numbers

Standard- QR.A.2 Use properties oétional and
irrational numbers.

3. Explain why the sum or product of two rationa
numbers is rationathat the sum of a rational

number and an irrational number is irrationalnd
that the product of a nonzero rational number an
an irrationalnumber isirrational.

Quantities’ HSNQ

Reason quantitatively and use units ®&olve
problems.

HS.NO.2b1 Explain the pattern for the sum or
product for combinations of rational and irrationa
numbers.

Reason quantitatively and use units to solve
problems.

HSN.RN.B.3: Explain when and why the sum or
product of two rational and/or irrational numbers
is rational or irrational.

Standard- QR.A.3 Reason quantitatively and use
units to solve problems.

1. Use units as a way to understand problems a
to guide the solutiorof multi-step problems;
choose and intgret units consistently in
formulas; choose and interpret the scale and theg
origin in graphs andata displays.

2. Define appropriate quantities for the purpose
descriptive modeling.

3. Choose a level of accuracy appropriate to
limitations on measurementhen reporting

quantities.

H.ME.1lal Determine the necessary unit(s) to us
solve real world problems.

H.ME.1a2 Solve real world problems involving u
of measurement.

No CCC developed for this standard.

H.ME.2al Describe the accuracy of measureme
when reporting quantity (you can lessen your

limitations by measuring precisely)

HSN.Q.A.1: Use units as a way to understand
problems and to guide the solution of mugtiep
problems; choose and interpret usitonsistently
in formulas; choose and interpret the scale and t
origin in graphs and data displayxample:
Marlena made a scale drawing of the sand
volleyball court at her summer camp. The drawir
of the volleyball court is 6 cm long by 3 cm wide
Theactual volleyball court is 18 meters long. Wh
scale did Marlena use for the drawing?

HSN.Q.A.2: Define appropriate quantities for the
purpose of descriptive modelingxample: If a

town in Aroostook county with a population of
1254 people is projeateto double in size every 1(
years, what will the population be 315 years fron
now?"

HSN.Q.A.3: Choose a level of accuracy appropr
to limitations on measurement when reporting
quantities.Example: The label on a-ter bottle




The Complex Number System HSNCN

Perform arithmetic operations with complex
numbers.

| The Complex Number System  HSNCN [0l el

Perform arithmetic operations with complex
numbers.

of flavored water bottled in Maine indicates that
one serving of 8 ounce contains 60 calories. The
label al® says that the full bottle contains 130

calories. Is this the actual amount or the estimat
amount of calories in this bottle? How would you

explain any discrepancy?

Standard- QR.A.4 (+) Perform arithmetic
operations with complex numbers.

1. Know there is a complex number i such tiat
¢1, and every complexumber has the forna + bi
with aandb real.

2. Use the relatioii? =¢1 and the commutative,
associative, andistributive properties to add,
subtract, and multiply complexumbers.

3. (+) Find the conjugate of a complex number; {
conjugates to findnoduli and quotients of
complex numbers.

No CCC developed fbis standard.

No CCC developed for this standard.

No CCC developed for this standard.

(+) HSN.CN.A.1: Know there is a complex numb
(which is a nosreal number) such that =-1, and
every complex number has the forat bi with a
andbreal.

(+) HSN.CN.A.2: Use the relatibn-1 and the
commutative, associative, and distributive
properties to add, subtract, and multiply comple
numbers.

(+) HSN.CN.A.3: Find the conjugate of a comple
number; use conjugates to find moduli and
quotients of complex numbers.

Represent complex numbers and their operation
on the complexplane.

Represent complex numbers and their operation
on the complexplane.

Standard- QR.A.5 (+) Represent complex
numbers and their operations on the complex
plane.

4. (+) Represent complex numbers on the comp
plane in rectangulaand polar form (including real
and imaginary numbers), and explaihy the
rectangular and polar forms of a given complex
numberrepresent the same number.

5. (+)Represent addition, subtraction,
multiplication, and conjugation afomplex
numbers geometrically on the complex plane; ug
propertiesof this representation for computation.
For example,gv b *X8becduseqmu b KO
modulus 2 and argument 120°

No CCC developed for this standard.

No CCC developed for thtandard.

(+) HSN.CN.B.4: Represent complex numbers o
the complex plane in rectangular and polar form
(including real and imaginary numbers), and
explain why the rectangular and polar forms of a
givencomplex number represent the same
number.

(+) HSN.CN.B.5: Represent addition, subtractior
multiplication, and conjugation of complex
numbers geometrically on the complex plane; us
properties of this representation for computation
For examplef1 bi)®K8becauseqt b Ko
modulus 2 and argument 120°.




6. (+) Calculate the distance between numbers i
the complex plane athe modulus of the
difference, and the midpoint of a segment as theg
average of the numbers at its endpoints.

No CCC developed for this standard.

(+) HSN.CN.B.6: Calculate the distance betweer
numbers in the complex plane as the modulus o
the difference, and the midpoint of a segment as
the average of the numbers at its endpoints.

Use caonplex numbers in polynomial identities
and equations.

Use complex numbers in polynomial identities
and equations.

Standard- QR.A.6 (+) Use complex numbers in
polynomial identities and equations.

7. Solve quadratic equations with realefficients
that have complesolutions.

8. (+) Extend polynomial identities to the comple
numbers.For examplerewrite ¥ + 4 as (X + 2i)(
2i).

9. (+) Know the Fundamental Theorem of Algeb
show that it is true foquadratic polynomials.

Vector and MatrixQuantities HSNVM

Represent and model with vector quantities.

No CCd@eveloped for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

IVecsionanavatixQuantities I HS AN L

Represent and model with vectaguantities.

(+) HSN.CN.C.7: Solve quadratic equations with
real coefficients that have complex solutions.

(+) HSN.CN.C.8: Extend polynomial identities to
complex numbers. For example, rewrite+ 4 asX
+ A)(x - 2i).

(+) HSN.CN.C.9: Know the Fundamental Theore
of Algebra; show that it is true for quadratic
polynomials.

Standard- QR.A.7 (+) Represent and model with
vector quantities.

1. (+) Recognize vector quantities as having bot
magnitude andlirection. Represent vector
quantities by directed line segments, ange
appropriate symbols for vectors and tihe
magnitudes (e.gv, |V|, || V||, V).

2. (+) Find the components of a vector by
subtracting the coordinates @n initial point from
the coordinates of a terminal point.

3. (+) Solve problems involving velocity and othe
quantities that can beepresented by vectors.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

(+) HSN.VM.A.1: Recognize vector quantities as
having both magnitude and direction. Represent
vector quantities by mected line segments and
use appropriate symbols for vectors and their
magnitudede.g.,v, |V|, || V||, V).

(+) HSN.VM.A.2: Find the components of a vect
by subtracting the coordinates of an initial point
from the coordinates of a terminal point.

(+)HSN.VM.A.3: Solve problems involving veloc
and other quantities that can be represented by
vectors.

Perform operations on vectors.

Perform operations on vectors.

Standard- QR.A.8 (+) Perform operations on
vectors.

4. (+) Add and subtragectors.

a. Add vectors entb-end, componertwise,
and by theparallelogram rule. Understand thg

No CCC developed for this standard.

(+) HSN.VM.B.4: Add and subtract vectors.

(+) HSN.VM.B4a: Add vectors dneend,
componentwise, and by the parallelogram
rule. Understand that the magnitude of a sum




the magnitude of a sum dfvo vectors is
typically not the sum of the magnitudes.

b. Given two vectors in magnitude and
direction form, determine thenagnitude and
direction of their sum.

c. Understand vector subtractiong w asv + (G
w), wherecw is theadditive inverse ofv, with
the same magnitude ag and pointingin the
opposite direction. Represent vector
subtraction graphicallpy connecting thk tips
in the appropriate order, and perforwector
subtraction componentvise.

5. (+) Multiply a vector by a scalar.

a. Represent scalar multiplication graphically
by scaling vectors ambssibly reversing their
direction; perform scalar multiplication
componentwise, e.g., as(Vy, Vy) = €%, CY).

b. Compute the magnitude of a scalar multip
cvusing ||cM| = | | v. Compute the direction
of cvknowing that when ¢gjvr 5 XiredtiénS
of cvis either along (for c> 0) or against
(forc< 0).

No CCC developed for this standard.

of two vectors is typically not the sum of the
magnitudes.

(+) HSN.VM.B4b: Given two vectors in
magnitude and direction form, detmine the
magnitude and direction of their sum.

(+) HSN.VM.B4c: Understand vector subtract
V¢ wasv+ (w), wheregw is theadditive
inverse ofw, with the same magnitude ag

and pointing in the opposite direction.
Represent vectosubtraction graphically by
connecting the tips in the appropriate order,
and perform vector subtraction component
wise.

(+) HSN.VM.B.5: Multiply a vector by a scalar.

(+) HSN.VM.B5a: Represent scalar
multiplication graphically by scaling vectors al|
possbly reversing their direction; perform
scalar multiplication componerwise,e.g., as

C(VX1 Vy) = C\AQ CVY)

(+) HSN.VM.B5b: Compute the magnitude of
scalar multiplecvusing ||cv| = | ¢| v. Compute
the direction ofcvknowing that when ¢ vr
the direction ofcvis either alongs (for c> 0) or
againstv (for c< 0).

Perform operations on matrices and use matrice
in applications.

Perform operations on matrices and use matrice
in applications.

Standard- QR.A.9 (+) Perform operations on
matrices and use matrices in applications.

6. (+) Use matrices to represent and manipulate
data, e.g., to represemayoffs or incidence
relationships in a network.

7. (+) Multiply matrices by scalars to produce ne
matrices, e.g., as wheall of thepayoffs in a game
are doubled.

No CCC developed for this standard.

No CCC developed for this standard.

(+) HSN.VM.C.6: Use matrices to represent and
manipulate data, e.g., to represent payoffs or
incidencerelationships in a network.

(+) HSN.VM.C.7: Multiply matrices by scalars to
produce new matrices, e.g., as when all of the
payoffs in a game are doubled.




8. (+) Add, subtract, and multiply matrices of
appropriate dimensions.

9. (+) Understand that, unlike multiplication of
numbers, matrixnultiplication for square matrices
is not a commutative operation, bustill satisfies
the associative and distributive properties.

10. (+) Understand that the zero and identity
matrices play a role in matreddition and
multiplication similar to the role of 0 and 1 in the
realnumbers. The determinant of a square matri
is nonzero if andnly ifthe matrix has a
multiplicative inverse.

11. (+) Multiply a vector (regarded as a matrix w
one column) by anatrix of suitable dimensions to
produce another vector. Work witinatrices as
transformations of vectors.

12. (+) Work with 2 x 2 midtes as
transformations of the plane, andterpret the
absolute value of the determinant in terms of ar€

Seeing Structure in Expressions

Interpret the structure ofexpressions

No CCC developed for this standard.

No CCC developed for thtandard.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

HSASSE Algebraic Reasoning

Interpret the structure of expressions

(+) HSN.VM.C.8: Add, subtract, and multiply
matrices of appropriate dimensions.

(+) HSN.VM.C.9: Uardtand that, unlike
multiplication of numbers, matrix multiplication
for square matrices is not a commutative
operation, but still satisfies the associative and
distributive properties.

(+) HSN.VM.C.10: Understand that the zero and
identity matrices playa role in matrix addition and
multiplication similar to the role of 0 and 1 in the
real numbers. The determinant of a square matr
is nonzero if and only if the matrix has a
multiplicative inverse.

(+) HSN.VM.C.11: Multiply a vector (regarded as
matrix with one column) by a matrix of suitable
dimensions to produce another vector. Work wit
matrices as transformations of vectors.

(+) HSN.VM.C12: Work with 2 x 2 matrices as a
transformations of the plane, and interpret the
absolute value of the determant in terms of area

Standard- AR.A.1 Interpret the structure of
expressions.

1. Interpret expressions that represent a quantity
in terms of its context.

a. Interpret parts of an expression, such as
terms, factors, anaoefficients.

b. Interpret complicated expressions by
viewing one or more of thejparts as a single
entity. For example, interpret P(1+gs the
product of P and a factor not depending on H

H.PRF.2al Translate an algebraic expression in
word problem.

HSA.SSE.A.1: Interpret expressions that represt
a quantity in terms of its context.

SSE.A.la: Interpret parts of an expression, St
as terms, factors, ahcoefficients.

SSE.A.1b: Interpret mujpiart expressions by
viewing one or more of their parts as a single
entity. For example, view P(1%gs the product
of P and a factor not depending on P and

interpret the parts.




2. Use the structure of an expression to identify
ways to ravrite it. For example, se€ g y* as (¥)?

¢ (Y?)?, thus recognizing it as a difference of
squares that can be factored ag &y?) (¢ + V).

H.NO.2c1 Simpligxpressions that include
exponents.

H.NO.2c2 Rewrite expressions that include ratio
exponents.

HSA.SSE.A.2: Use the structurarmexpression to
identify ways to rewrite itFor example, se€¢ g y*
as (¥)? ¢ (y?)?, thus recognizing it as a difference |
squares that can be factored ag &y?) (¢ + V).

Write expressions in equivalent forms to solve
problems

Write expressions in equivalent forms to solve
problems

Standard- AR.A.2 Write expressions in equivaler
forms to reveal information and to solve

problems’

3. Choose and produce an equivalent form of ar
expression to reveal anekplain properties of the
quantity represented by the expression.

a. Factor a quadratic expression to reveal the
zeros of the function itlefines.

b. Complete the square in a quadratic
expression to reveal themaximum or
minimum value of the function it defines.

c. Use theproperties of exponents to
transform expressions faxponential
functions.For example the expression 1.t&n
be rewritten as (1.1%?)2'F  m #1o veweal
the approximate equivalemhonthly interest
rate if the annual rate is 15%.

4. Derive thdormula for the sum of a finite
geometric series (when theommon ratio is not 1)
and use the formula to solve problentsor

example, calculate mortgage payments.

H.NO.1al Simplify expressions that include
exponents.

H.NO.3a2 Rewritmathematical statements (e.g.,
an expression) in multiple forms.

No CCC developed for this standard.

HSA.SSE.B.3: Choose and produce an equivale
form of an expression to reveal and explain
properties of the quantity represented by the
expression.

HSA.SSE.B.3a: Rewrite a quadratic expressi
(such as by factoring) to reveal the zeros of tf

function it defines.

HSA.SSE.B.3b: Rewrite a quadratic expressi
(such as by completing the square) to reveal |
maximum or minimum value of eéhfunction it

defines.

HSA.SSE.B.3c: Use the properties of expone
to transform expressions for exponential
functions.For example the expression 1.¢&n
be rewritten as (1.1%%)2'f M 1o reveal
the approximate equivalent monthigterest

rate if the annual rate is 15%.

HSA.SSE.B.4: Derive the formula for the sum of
finite geometric series (when the common ratio i
not 1), and use the formula to solve problerfar
example, Watermilfoil in one Maine lake triples ii
the number dplants each week during the
summer when boat propellers are not cleared
when exiting the lake. If the lake has 20 plants a|
the beginning of the season, how many plants w
exist at the end of the 1®eek summer season?
What is the general formula for &termilfoil
growth for this lake?




Arithmetic with Polynomials and Rational
Expressions

Perform arithmetic operations on polynomials

Perform arithmetic operations on polynomials

Algebraic Reasoning
HSAAPR

Standard- AR.A.3 Perfornarithmetic operations
on polynomials.

1. Understand that polynomials form a system
analogous to the integersamely, they are closed
under the operations of addition, subtractioand
multiplication; add, subtract, and multiply
polynomials.

No CCC devgled for this standard.

HSA.APR.A.1: Understand that polynomials forn
system analogous to the integers, namely, they
closed under certain operations.

HSA.APR.A.1a: Perform operations on
polynomial expressions (addition, subtraction
multiplication, and division), and compare the
system of polynomials to the system of
integers.

HSA.APR.A.1b: Factor and/or expand
polynomial expressions, identify and combine
like terms, and apply the Distributive Property

Understand the relationship betweezeros and
factors ofpolynomials

Understand the relationship between zeros and
factors ofpolynomials

Standard- AR.A.4 Understand the relationship
between zeros and factors of polynomials.

2. Know and apply the Remainder Theorem: Foi
polynomialp(x) and anumbera, the remainder on
division byx ¢ aisp(a), sop(a) = 0 if andnly if k¢
a) is a factor op(x).

3. ldentify zeros of polynomials when suitable
factorizations arewvailable, and use the zeros to
construct a rough graph of the functiatefined by
the polynomial.

No CCC developed for this standard.

No CCC developed for this standard.

HSA.APR.B.2: Know and apply the Remainder
Theorem:For a polynomigb(x) and anumbera,
the remainder on division byc¢ aisp(a), sop(a) =
0 if andonly if k¢ a) is a factor op(x). For
example, consider the polynomial function P(x) 1
¢ 2+ aX + 8x + 12, where a is an unknown rea
number. If (@) is a factor of this polynomial, wha
is the value of a?

(+) HSA.APR.B.3: Identify zeros of polynomials
degree three or higher when suitable
factorizations (in factored form or easily
factorable) @e available, and use the zeros to
construct a rough graph of the function defined [
the polynomial.

Use polynomial identities to solve problems

Use polynomial identities to solve problems

Standard- AR.A.5 (+) Use polynomial identities t
solveproblems.

4. Prove polynomial identities and use them to
describe numericaklationshipsFor example, the

No CCC developed for this standard.

(+) HSA.APR.C.4: Prove polynomial identities ai
use them to describe numerical relationshipsr
example, the polynomial identity?(% y?)* = (¥ ¢




polynomial identity &+ y?) 2= (¥ ¢ y?) 2 + (2xy)
can be used to generate Pythagorean triples.

5. (+) Know and apply the Binomial Theorem fo
the expansion ofx+Yy)" in powers ofx andy for a
positive integem, wherex andy are any numbers,
with coefficients determined for example by

t | & Oliahge’

No CCC developed for this standard.

y?)2 + (2xy} can be used to generate Pythagoreai
triples.

(+) HSA.APR.C.5: Know and apply the Binomial
Theorem for the expansion aof ¢ y)" in powers of
x andy for a positive integen, wherex andy are
any numbers, with coefficients determined for
example by Pascal's Triangléne Binomial
Theorem can be proved by mathematical induct
or by a combinatorial argument.

Rewrite rational expressions

Rewrite rational expressions

Standard- AR.A.6 Rewte rational expressions.

6. Rewrite simple rational expressions in differer
forms; writea(x)/b(x) in the formq(x) +r(x)/b(x),
wherea(x), b(x), q(x), andr(x) arepolynomials with
the degree of(x) less than the degree ti{x),
usinginspection, long division, or, for the more
complicated examples, @mputer algebra
system.

7. (+) Understand that rational expressions form
system analogouw the rational numbers, closed
under addition, subtractionnultiplication, and
division by a nonzero rational expression; add,
subtract, multiply, and divide rational expression

Creating Equatiorns HSACED

Create equations that describe numbers or
relationships

No CCC developed for this standard.

No CCC developed for this standard.

Algebraic Reasoning

Create equations that describe numbers or
relationships

HSA.APR.D.6: Rewrite simple rational expressid
in different forms;write a(x)/b(x) in the formq(x) +
r(x)/b(x), wherea(x), b(x), q(x), andr(x) are
polynomials with the degree afx) less than the
degree ofb(X), using inspection, long division, or,
for the more complicated examples, a computer
algebra system.

(+)HSA.APR.D.7: Understand that rational
expressions form a system analogous to the
rational numbers, closed under addition,
subtraction, multiplication, and division by a
nonzero rational expression; add, subtract,
multiply, and divide rational expressions.

Standard- AR.A.7 Create equations and/or
inequalities that describe numbers or

relationships.

1. Create equations and inequalities in one
variable and use them tsolve problemsinclude
equations arising from linear and quadratic
functions, and simple rational and exponential
functions.

2. Create equations in two or more variables to
represent relationshipbetween quantities; graph
equations on coordinate axestwilabelsand
scales.

H.PRF.2b1 Translate a re@arld problem into a
one variable linear equation.

H.PRF.2b2 Solve equations with one or two
variables using equations or graphs.

HSA.CED.A.1: Create equations and inequalitie
one variable and use them to solve problems.
Include equations arising from linear and quadrg
functions, and simple rational and exponential
functions:.

HSA.CED.A.2: Create equations in two or more
variables to represent relationships between
quantities; graph equations on coordinate axes

with labels and scales.




3. Represent constraints by equations or
inequalities, and by systems efjuations and/or
inequalities, and interpret solutions as viable or
nonviableoptions in a modeling contexiEor
example, represent inequalities describing
nutritional and cost constraints on combinations
different foods.

4. Rearrange formulas to highlight a quantity of
interest, using the same=asoning as in solving
equationsC2 NJ SEI YL S NBI N
IR to highlight resistance R.

Reasoning with Equations and Inequalities
HSAREI

Understand solving equations aspxocess of
reasoning and explaithe reasoning

No CCC developed for this standard.

No CCC developed for this standard.

Understand solving equations as a process of
reasoning and explaithe reasoning

HSA.CED.A.3: Represent constraints by equatio
or inequalities, and by systems of equations
and/or inequalities, and interpret solutions as
viable or nonviable options in a modeling contex
For example, represent inequalities describing
nutritional and cost constraints on combinations
different foods such as lobsters, blueberries, anc

potatoes.

HSA.CED.A.4: Rearrange formulas to highdight

guantity of interest, using the same reasoning as
solving equations-or example, rearrange Ohm's
law V = IR to highlight resistancé R.

Algebraic Reasoning

Standard- AR.A.8 Understand solving equations
as a process of reasoning and explain the
reasoning.

1. Explain each step in soig a simple equation a
following from theequality of numbers asserted &
the previous step, starting from thesssumption
that the original equation has a solution. Constru
aviable argument to justify a solution method.

2. Solve simple rational amddical equations in
one variable, and givexamples showing how
extraneous solutions may arise.

H.PRF.2b2 Solve equations with one or two
variables using equations or graphs

H.NO.2alSolve simple equations using rational
numbers with one omore variables.

HSA.REI.A.1: Explain each step in solving a sim
equation as following from the equality of
numbers asserted at the previous step, starting
from the assumption that the original equation h
a solution. Construct a viable argument to jést
or refute a solution method.

HSA.REI.A.2: Solve simple rational and radical
equations in one variable, and give examples
showing how extraneous solutions may arise.

Solve equations and inequalities in one variable

Solve equations and inequalities ione variable

Standard- AR.A.9 Solve equations and
inequalities in one variable.

3. Solve linear equations and inequalities in one
variable, includingquations with coefficients
represented by letters.

4. Solve quadratic equations in onariable.

H.PRF.2b2 Solve equations with one or two
variables using equations or graphs.

H.ME.1b2 Solve a linear equation to find a missi
attribute given the area, surface area, or volume
and the other attribute

No CCC developed for this standard.

HSA.REI.B.3: Solve linear equations and
inequalities in one variable, including equations
with coefficients represented by letters.

HSA.REI.B.4: Solve quadratic equations in one
variable.




a. Use the method of completing the square
transform anyguadratic equation irxinto an
equation of the formX ¢ p)? = gthat has the
same solutions. Derive the quadratic formula
from this form.

b. Solve quadratic equations by inspection
(e.g., fon = 49), takingsquare roots,
completing the square, the quadratic formula
andfactoring, as appropriate to the initial forn
of the equation.Recognize when the quadrati
formula gives complex solutismnd write
them asa + bi for real numbersa andb.

HSA.REI.B.4a: Use the method of completing
the square to transform any quadratic equatid
in x into an equation of the forrtx ¢ p)*>=q

that has the same solutions. Derive the
guadratic formula from this form.

HSA.REI.B.4b: i) Solve quadratic equations b
inspection (e.g., fox? = 49), taking square
roots, completing the square, the quadratic
formula and factoring, as appropriate to the
initial form of the equation.

(+) HSA.REI.B.4b: ii) Recognize when the
guadratic formula gives complex solutions an
write them asa % bi for real numbersa andb.

Solve systems of equations

Solve systems of equations

Standard- AR.A.10 Solve systems of equations.

5. Prove that, given a system of two equations ir
two variables, replacingne equation by the sum
of that equation and a multiple of the other
produces a system with the same solutions.

6. Solve systems of linear equations exactly and
approximately (e.g., witlgraphs), focusing on paif
of linearequations in two variables.

7. Solve a simple system consisting of a linear
equation and a quadratiequation in two variableg
algebraically and graphicallyor example, find the
points of intersection between the line ¥3x and
the circle X+ y=3

8. (+) Represent a system of linear equations as
single matrix equatioim a vector variable.

9. (+) Find the inverse of a matrix if it exists and

use it to solve systent linear equations (using

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

HSA.REI.C.5: Prove that, given a system of two
equations in two variables, replacing one equati
by the sum of that equation and a multiple of the
other produces a system with the same solution

HSA.REI.C.6: Solve systems of linear equations
exactly and approximately (e.g., with graphs),
focusing orpairs of linear equations in two
variables.

HSA.REI.C.7: Solve a simple system consisting
linear equation and a quadratic equation in two
variables algebraically and graphicabypr
example, find the point(s) of intersection betwee
the line y =3x and the circle?«+ y? = 3.

(+) HSA.REI.C.8: Represent a system of linear
equations as a single matrix equation in a vectol
variable.

(+) HSA.REI.C.9: Find the inverse of a matrix if i
exists and use it to solve systems of linear




technology for matrices of dimension 3 »B8
greater).

equations (using technology for matrices of
dimension 3 x 3 or greater).

Represent and solve equations and inequalities
graphically

Represent and solvequations and inequalities
graphically

Standard- AR.A.11 Represent and solve
equations and inequalities graphically.

10. Understand that the graph of an equation in

two variables is the set @l its solutions plotted i
the coordinate plane, often foring a curvgwhich

could be a line).

11. Explain why th&-coordinates of the points
where the graphs afhe equationsy =f(x) andy =
g(x) intersect are the solutions of theguationf(x)
=g(X); find the solutions approximately, e.g., usin
technology to graph the functions, make tables ¢
values, or findsuccessive approximations. Includ
cases wheré(x) and/org(x) are linear, polynomial
rational, absolute value, exponential, and
logarithmic functions.

12. Graph the solutions tolaear inequality in
two variables as a halfplariexcluding the
boundary in the case of a strict inequality), and
graph the solution set to a system of linear
inequalities in two variableas the intersection of
the corresponding halplanes.

Interpreting Functions HSHF

Understand the concept of a function and use
function notation

No CCC dewmded for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

HSA.REI.D.10: Understand that the graph of an
equation in two variables is the set of all its
solutions plotted in the coordinate plane, often
forming a curve (which could be a line). Show th
any point on the graph of an equation in two
variables is a solution to the equation.

HSA.REI.D.11: Explain why theorrdinates of the
points where the graphs of the equatiogs- f(x)
andy =g(x) intersect are the solutions of the
equationf(x) =g(x); find the solutions
approximately, e.g., using technology to graph tk
functions, make tables of values, or find success
approximations. Include cases whéd(g) and/or
g(x) are linear, polynomiakational, absolute
value, exponential, and logarithmic functions.

HSA.REI.D.12: Graph the solutions of a linear
inequality in two variables as a hglfane
(excluding the boundary in the case of a strict
inequality), and graph the solution set ofgstem
of linear inequalities in two variables as the
intersection of the corresponding hgtfanes.

Algebraic Reasonin

Understand the concept of a function and use
function notation

Standard- AR.A.12 Understand the concept of a
function and usefunction notation.

1. Understand that a function from one set (calle
the domain) toanother set (called the range)
assigns to each element of the domaixactly one
element of the range. Kis a function ancis an
elementof its domain, therf(x) derotes the
output of f corresponding to theéput x. The graph
of fis the graph of the equation=f(x).

No CCC developed fbis standard.

HSF.IF.A.1: Understand that a function from one
set (called the domain) to another set (called the
range) assigns to each element of the domain
exactly one element of the rangE f is a function
andxis an elemenbf its domain, therf(x)

denotes the otput of f corresponding to thénput
X. The graph of is the graph of the equationp=

().




2. Use function notation, evaluate functions for
inputs in their domainsand interpret statements
that use function notation in terms of @ontext.

3. Recognize that sequences are functions,
sometimes definedecursively, whose domain is ¢
subset of the integerd-or example, th€&ibonacci
sequence is defined recursively by f(0) = f(1) = 1
fn+l) =fn)fn-m0 F2NJ Yy X MO

No CCC developed for this standard.

No CCC developed for this standard.

HSF.IF.A.2: Use function notation, evaluate
functions for inputs in their domains, and interpre
statements that use function notation in terms of
context.

H3-.IF.A.3: Recognize that sequences are
functions, sometimes defined recursively, whose
domain is a subset of the integefsor example,
the Fibonacci sequence is defined recursively by
f0)=f(1) =1, f(n+1) =f(n) +4M0 T2 NJ Yy

Interpret functionsthat arise in applications in
terms of the context

Interpret functions that arise in applications in
terms of the context

Standard- AR.A.13 Interpret functions that arise
in applications in terms of the context.

4. For a function that modelsralationship
between two quantitiesinterpret key features of
graphs and tables in terms of the quantitiesid
sketch graphs showing key features given a verl
descriptionof the relationshipKey features
include: intercepts; intervals where thenction is
increasing, decreasing, positive, or negative;
relative maximumsand minimums; symmetries;
end behavior; and periodicity.

5. Relate the domain of a function to its graph af
where applicable, téhe quantitative relationship
it describesFor exanple, if the functiorh(n) gives
the number of perschours it takes to assemble 1
engines in dactory, then the positive integers
would be an appropriate domain for ttienction.

6. Calculate and interpret the average rate of
change of dunction (presented symbolically or ag
a table) over &pecified intervalEstimate the rate
of change from a graph.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

HSF.IF.B.4: For a function that models a
relationship between two quantities, interpret ke
features of graphs and tables in terms of the
quantities, and sketch graphs showing key featu
given a verbal description of the relationshifey
features may inlude: intercepts; intervals where
the function is increasing, decreasing, positive, ¢
negative; relative and absolute maximums and
minimums; symmetries; end behavior; and

periodicity.

HSF.IF.B.5: Relate the domain of a function to it
graph and, wherapplicable, to the quantitative
relationship it describedzor example, if the
function h(n) gives the number of persoours it
takes to assemble n engines in a factory, then th
positive integers would be an appropriate domai
for the function.

HSF.IR.6: Calculate and interpret the average
rate of change of a function (presented
symbolically or as a table) over a specified intery
Estimate the rate of change from a graph.

Analyze functions using different representations

Analyze functionausing different representations

Standard- AR.A.14 Analyze functions using
different representations.

7. Graph functions expressed symbolically and

show key features ahe graph, by hand in simple

No CCC developed for this standard.

HSF.IF.C.7: Graph functions expressed symboli
as well as show and describe key features of the




cases and using technology for ma@mplicated
cases.

a. Graph linear and quadratic functions and
show interceptsmaxima, and minima.

b. Graph square root, cube root, and
piecewisedefined functionsjncluding step
functions and absolute value functions.

c. Graph polynomial functionglentifying
zeros when suitabléactorizations are
available, and showing end behavior.

d. (+) Graph rational functions, identifying
zeros and asymptoteshen suitable

factorizations are available, and showing enc
behavior.

e. Graph exponential and lagthmic

functions, showing intercep@nd end
behavior, and trigonometric functions, showir
period, midline, and amplitude.

8. Write a function defined by an expression in
different but equivalenforms to reveal and
explain different properties ofte function.

No CCC developed for this standard.

graph, by hand in simple cases and using
technology for more complicated cases.

HSF.IF.C.7a: Graph linear and quadratic
functions and shovintercepts, maxima, and
minima.

HSF.IF.C.7b: i) Graph square root and
piecewisedefined functions, (including step
functions and absolute value functions), as w
as show and describe key features of the gra

(+) HSF.IF.C.7b: ii) Graph cube root fianst, as
well as show and describe key features of the
graph.

(+) HSF.IF.C.7c: Graph polynomial functions
degree three or higher, identifying zeros whet
suitable factorizations (in factored form or
easily factorable) are available, and showing
end behaior.

(+) HSF.IF.C.7d: Graph rational functions,
identifying zeros and asymptotes when suitak
factorizations are available, and showing end
behavior.

HSF.IF.C.7e: i) Graph exponential functions,
showing intercepts and end behavior, and

(+)HSF.IF.C.7e: ii) Graph logarithmic functior]
showing intercepts and end behavior and
trigonometric functions, showing period,
midline, and amplitude.

HSF.IF.C.8: Write a function defined by an
expression in different but equivalent forms to
reveal and eglain different properties of the
function.




a. Use the process of factoring and completir
the square in ajuadratic function to show
zeros, extreme values, and symmetrfythe
graph, and interpret these in terms of a
context.

b. Use the properties of exponents to interpre
expressions foexponential functionstor
example, identify percent rate of change in
functions such asy = (1.02) = (0.97) y =
(1.01}%, y = (1.24°, and classify them as
representing exponential growth or decay.

9. Compare properties of twaihctions each
represented in a differenivay (algebraically,
graphically, numerically in tables, or by verbal
descriptions)For example, given a graph of one
quadratic function and an algebraic expression f
another, say which has the larger maximum.

Building Functions -BR

Build a function that models a relationship
between two quantities

No CCC developed for this standard.

Build a function that models a relationship
between two quantities

HSF.IF.C.8a: Use the process of factoring an
completing the square in a quadratic function
to show zeros, maximum and minimum value
and symmetry of the graph, and interpret theg
in terms of a context.

HSFF.C.8b: Use the properties of exponents
interpret expressions for exponential function
For example, apply the properties to financial
situations such as identifying appreciation an
depreciation rate for the value of a house or @
sometime after itsnitial purchase: V= P(1 +
"

HSF.IF.C.9: Compare properties of two function
each represented in a different way (algebraicall
graphically, numerically in tables, or by verbal
descriptions)For example, given a graph of one
quadratic function anén algebraic expression fo
another, say which has the larger maximum.
Algebraic Reasoning AR
Standard- AR.A.15 Build a function that models :

relationship between twoquantities.”

1. Write a function that describes a relationship
between two quantities.

a. Determine an explicit expression, a recurs
process, or steps faralculation from a
context.

b. Combine standard function types using
arithmetic operationsFor example, build a
function that models the temperature of a
cooling body by adding a constant function tg
decaying exponential, and relate these
functions to the model.

No CCC developed for this standard.

HSF.BF.A.1: Write a function that describes a
relationship between two quantities.

HSF.BF.A.1la: Determine an explicit expressi
a recursive process, or steps for calculation
from a context.

HSF.BF.A.1b: Combine standard function typ
usingarithmetic operationsFor example, build
a function that models the temperature of a
cooling body by adding a constant function to
decaying exponential, and relate these
functions to the model




c. (+) Compose fctions.For example, if T(y) i
the temperature in the atmosphere as a
function of height, and h(t) is the height of a
weather balloon as a function of time, then
T(h(t)) is the temperature at the location of th
weather balloon as a function of time.

2. Write arithmetic and geometric sequences bof
recursively anavith an explicit formula, use them
to model situations, and translateetween the

two forms.

No CCC developed for tetandard.

(+) HSF.BF.A.1c: Compose functiéios.
example, if T(ypgithe temperature in the
atmosphere as a function of height, and h(t) i
the height of a weather balloon as a function |
time, then T(h(t)) is the temperature at the
location of the weather balloon as a function ¢
time.

HSF.BF.A.2: Write arithmetic agelometric
sequences both recursively and with an explicit
formula, use them to model situations, and

translate between the two forms.

Build new functions from existing functions

Build new functions from existing functions

Standard- AR.A.16 Build neviunctions from
existing functions.

3. ldentify the effect on the graph of replacif{g)
by f(x) +k, kf(x), f(kx), andf(x + k) for specific
values ok (both positive and negativelind the
value ofk given the graphs. Experiment with case
andillustrate an explanation of the effects on the
graph using technologynclude recognizing even
and odd functions from their graphs and algebral
expressions for them.

4. Find inverse functions.

a. Solve anaguation of the formf(x) =cfor a
simple functionf that has an inverse and write
an expression for the inversEor example, f(x)
=2Xorf(x)=(x+1)){gm0 F2NJ E

b. (+) Verify by composition that one function
is the inverse oanother.

No CCC developed for this standard.

No CCC developed for this standard.

HSF.BF.B.3: Identify the effect on the graph of
replacingf(x) byf(x) +k, k f(x), f(kx), andf(x + k) for
specific values d (both positive and negative);

find the value ok given the graphs. Experiment
with cases and illustrate an explanation of the

effects on the graph using technology. Include
recognizing even and odd functions from their

graphs and algebraic expressions for them.

HSF.BF.B.4: Find invefsactions.

HSF.BF.B.4a: Solve an equation of the figxin
=c (wherecrepresents the output value of the
function) for a simple functiohthat has an
inverse and write an expression for the invers
For example, if f(x) =2,xhen solving f(x) = c
leads to x = (c/2)*, which is the general
formula for finding an input from a specific
output, c, for this function.

(+) HSF.BF.B.4b: Verify by composition that
function is the inverse of another.




c. (+) Read values of an inverse function frorn
graph or a tablegiven that the function has ar
inverse.

d. (+) Produce an invertible function from a
non-invertible functionby restricting the
domain.

5. (+) Understand the inverselationship between
exponents andogarithms and use this relationsh
to solve problems involviniggarithms and
exponents.

Linear, Quadratic, and Exponential Modéls
HSFLE

Construct and compare linear, quadratic, and
exponential modelsand solve problems

No CCC developed fbis standard.

Algebraic Reasoning

Construct and compare linear, quadratic, and
exponential modelsand solve problems

(+) HSF.BF.B.4c: Read values of an inverse
function from a graph or a table, given that the
function has an inverse.

(+) HSF.BF.B.4d: Produce an invertible functi
from a noninvertible function by restricting the
domain.

(+) HSF.BF.B.5: Understand the inverse relation
between exponents and logarithnagd use this

relationship to solve problems involving logarithr|
and exponents.

Standard- AR.A.17 Construct and compare linea
quadratic, and exponential models and solve

problems’

1. Distinguish between situations that can be
modeled with lineafunctions and with
exponential functions.

a. Prove that linear functions grow by equal
differences over equantervals, and that
exponential functions grow by equal factors
over equal intervals.

b. Recognize situations in which one quantity
changes at @onstantrate per unit interval
relative to another.

c. Recognize situations in which a quantity
grows or decays by@nstant percent rate per
unit interval relative to another.

2. Construct linear and exponential functions,
includingarithmetic andgeometric sequences,
given a graph, a description of a relationship, or
two input-output pairs (include reading these froi
a table).

H.PRF.1c1 Select the appropriate graphical
representation of a linear model based on real
world events.

H.PRF.1b1 In a linear situation using graphs or
numbers, predicts the change in rate based on g
given change in one variable (e.qg,. If | have beel
adding sugar at a rate of 1T per cup of water.
What happens to my rate if | switch to 2T of sug
for every cup of water?).

No CCC developed for this standard.

HSF.LE.A.1: Distinguish between situations that
be modeled with linear functions and with

exponential functions.

HSF.LE.A.1a: Prove that linear functions grov
by equal differences over equal intervals, and
that exponential functions grow bggual
factors over equal intervals.

HSF.LE.A.1b: Recognize situations in which
guantity changes at a constant rate per unit
interval relative to another.

HSF.LE.A.1c: Recognize situations in which ¢
guantity grows or decays by a constant perce
rate per unit interval relative to another.

HSF.LE.A.2: Construct linear and exponential
functions, including arithmetic and geometric
sequences, given a graph, a description of a
relationship, or two inpubutput pairs (include

reading these from a tabl€).




3. Observe using graphs and tables that a quant
increasingexponentially eventually exceeds a
quantity ncreasing linearlyquadratically, or (morg
generally) as a polynomial function.

4. For exponential models, express as a logarith
the solution toab™ =d wherea, ¢, andd are
numbers and the baseis 2, 10, ok; evaluate the
logarithm using technolgy.

No CCC developed for this standard.

No CCC developed for tetandard.

HSF.LE.A.3: Observe using graphs and tables tl
quantity increasing exponentially eventually
exceeds a quantity increasing linearly,
quadratically, or (more generally) as a polynomig
function.”

(+) HSF.LE.A.4: For exponential models, expres
a logarithm the solution t@b® =d wherea, ¢, and
d are numbers and the badeis 2, 10, ok;
evaluate the logarithm using technolagy

Interpret expressions for functions in terms of thg
situation they model

Interpret expressions for functions in terms of thg
situation they model

Standard- AR.A.18 Interpret expressions for
function in terms of the situation they model.

5. Interpret the parameters in a linear or
exponential function in terms & context.

Trigonometric Functions HSFTF

Extend the domain of trigopnometric functions
using the unit circle

No CCC developed for this standard.

Extend the domain of trigopnometric functions
using the unit circle

HSF.LE.B.5: Interpret the parameters in a linear
exponential function in terms of a context.

Algebraic Reasoning

Standard- AR.A.19 Extend the domain of
trigonometric functions using the unit circle.

1. Understand radian measure of an angle as th
length of the arc on thanit circle subtended by
the angle.

2. Explain how the unit circle in the coordinate
plane enables thextension of trigopnometric
functions to all real numbers, interpreted eedian
measures of angles traversedunterclockwise
around the unitcircle.

3. (+) Use special triangles to determine
geometrically the values of sinegsine, taigent

for " /3, ~ /4 and” /6, and use the unit circle to
expresghe values of sine, cosine, and tangent fq
" ¢X,” X, and Z ¢xin termsof their values fok,
wherexis any real number.

4. (+) Use the unit circle to explain symmetry (o¢
and even) angberiodicity of trigonometric
functions.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

HSF.TF.A.1: Understand radian measure of an
angle as théength of the arc on the unit circle
subtended by the angle.

HSF.TF.A.2: Explain how the unit circle in the
coordinate plane enables the extension of
trigonometric functions to all real numbers,
interpreted as radian measures of angles travers
countercbckwise around the unit circle.

(+) HSF.TF.ABse special triangles to determine
geometrically the values of sinegsine, tangent
for /3, ~ /4 and” /6, and use the unit circle to
expresghe values of sine, cosine, and tangent fq
“¢x,” +x, and 2 ¢xin termsof their values fox,
wherexis any real number.

(+) HSF.TF.A.4: Use the unit circle to explain
symmetry (odd and even) and periodicity of
trigonometric functions.




Model periodic phenomena with trigonometric
functions

Model periodicphenomena with trigonometric
functions

Standard- AR.A.20 (+) Model periodic
phenomena with trigonometric functions.

5. Choose trigonometric functions to model
periodic phenomena witlspecified amplitude,
frequency, and midline.

6. (+)Understand that restricting a trigonometric
function to a domairon which it is always

increasing or always decreasing allows its invers
to be constructed.

7. (+) Use inverse functions to solve trigonometr|
equations that arisén modeling contexts; eVaate
the solutions using technology, aiterpret them
in terms of the context.

No CCC developed for this standard.

No CCC developed for this standard.

No CCC developed for this standard.

(+) HSF.TF.B.5: Choose trigopnometric functions
model periodic phenomena with specified
amplitude, frequency, and midline.

(+) HSF.TF.B.6: Understand that restricting a

trigonometric function to a domain on which it is
always increasing or always decreasing allows i
inverse to be constructed.

(+) FBF.TF.B.7: Use inverse functions to solve
trigonometric equations that arise in modeling
contexts; evaluate the solutions using technolog
and interpret them in terms of the context.

Prove and apply trigopnometric identities

Prove and apply trigopnometrigdentities

Standard- AR.A.21 (+) Prove and apply
trigonometric identities.

8. Prove the Pythagorean identity §fn) + co%0
=landuseittofin@ Ay o' 0> O24a6"
AAYO6' 00X 02386' 03X 2dinhdl |
angle.

9. (+)Prove the addition and subtraction formula

for sine, cosine, anthngent and use them to solv
problems.

Congruence

Experiment with transformations in the plane

No CCC developed for this standard.

No CCC developed for this standard.

HSGCO

Experiment withtransformations in the plane

(+) HSF.TF.C.8: Prove the Pythagorean identity
Sirfd 0 2B O2MEzavS AR G2 FA
2N GlFyo* 0 AABSY airyo’
quadrant of the angle.

(+) HSF.TF.C.9: Prove the addition and subtract
formulas for sine, cosine, and tangent and use
them to solve problems.

Standard- GR.A.1 Experiment with
transformations in the plane.

1. Know precise definitions of angle, circle,
perpendicular line, paralldine, and line segment,
based on the undefined notions of point, line,
distancealong a line, and distance around a
circular arc.

2. Represent transformations in the plane using,
e.g., transparencieand geometry software;
describe transformations as functions thiake
points in the plane as inputs and give other poin

as outputs Compare transformations that

No CCC developed for this standard.

No CCC developed for this standard.

HSG.CO.A.1: Know precise defimisi of angle,
circle, perpendicular line, parallel line, and line
segment, based on the undefined notions of poir
line, distance along a line, and distance around
circular arc.

HSG.CO.A.2: Represent transformations in the
plane using, e.g., transpareies and/or geometry
software; describe transformations as functions
that take points in the plane as inputs and give
other points as outputs. Compare transformatior]







